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Heads International Petroleum Expo- 
sition to be held in centennial year. 
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MISSISSIPPIAN CHERT 

Kay County, Oklahoma 
Responds well to Sandfrac*. Typical 
treatment: 750 gals. refined oil per 
foot of pay, and 1%-2 Ibs. sand per 
gal. Injection rate: 30 BPM. Petro- 
jel" successful but use limited by 
lease crude storage cost. Excellent 
results with Riverfrac*, but water 
shortage limits its use here. 


South Texas 

Treatment of tight intervals depends 
mginly on depth and bottom hole 
temperature. Petrofrac* recom- 
mended for shallow wells with BHT 
under 150° F; P where BHT 
range is 150° F—180° F. In ceep, 
high BHT wells, Stratafrac* or Acid 
Petrofrac* gives excellent results. 


TENSLEEP 
Big Horn Basin, Wyoming 

Tight Pennsylvanian Sandstone, usu- 
ally requiring high injection pres- 
sures. Normal treatment is down 
tubing. Widely varying depths and 
BHT. Petrojel successful in shallower 
sections where BHT is under 180° F; 
Sandfrac, using refined oil, preferred 
in deeper wells with higher BHT. 


YATES 
West Texas — New Mexico 
in certain areas, such as Shafter 
lake Field, Andrews County, Texas, 
Riverfrac has been successful in 
many wells after all other treatments 
had failed. Typical treatment this 
field: 35,000-40,000 gals. fresh 
water, 20,000 ibs. sand. Injection 
rate: above 25 BPM recommended. 


Dowell 
guide to 
fracturing 


CARDIUM CONGLOMERATE 
AND SAND 
Pembina Field, Alberta 

Conglomerate interval normally 
prolific without stimulation. Sand 
usually requires fracturing. Sandfrac, 
preceded by Mud Acid, gets good 
results. Typical treatment: 500 gals. 
Mud Acid followed by 20,000-30,000 
gals. lease crude with 40,000 Ibs. 
sand. Injection rate: 20-30 BPM. 


“D” SAND 
Denver — Julesburg, Colorado 

BHT frequently exceeds 225° F. 
Sandfrac, using refined oil, preceded 
by Mud Acid, generally used. Re- 
sults vary widely, depending on 
degree of depletion. Typical treat- 
ment: 400 gals. Mud Acid, 10,000 
gals. oil, 10,000 Ibs. sand. Injec- 
tion rates: 5-10 BPM through tubing, 
10-20 BPM through casing. 


MISSISSIPPIAN CHAT 
Barber County, Kansas 
This formation, although only slightly 
soluble in acid; responds well to 
Acid Petrofrac. Typical treatment: 
1,000 gals. fluid and 1,000 Ibs. sand 
per foot of perforation. Injection 
rate: 30 BPM. Results on gas wells 
generally ten times drill stem test. 


These cases give general informa- 
tion about treatments which have 
been successful in the formations 
shown. However, each well has its 
own unique characteristics which 
require the attention of experts. 
Dowell engineers have gathered 
performance data from fracturing 
operations in most active fields in 
the United States and Canada. 
Chances are that they already have 
the answer to your particular 
treating problem. If not, the 
Dowell laboratory and engineering 
staff is at your service. Dowell 
Incorporated, Tulsa 1, Oklahoma. 


Services for the oil industry 


Satay roy = 


A Service Subsidiary of The Dow Chemical Company 


©Trademar’ 





FLAWLESS FITTINGS... 


when they pass the final 


NORRIS STEPS OF PROGRESS 

1. FIRST to employ only all new basic 
tubular materials. 

2. FIRST to electro-galvanize (Norrisize) 
fittings, exterior; and first, for both 
inside and outside. 

3. FIRST to use durable decal-labeling for 
specifications: size, thread, type, pres- 
sure identification. 

4, FIRST in carton-packaging for transport 
protection, shelf identification. 

5. FIRST to produce refinery type swages 
and plugs, alloys tailored to special 
needs. 

6. FIRST to employ color-identification for 
various threads. 

These FIRSTS served to set the pace and 

pattern in this equipment on today’s market. 




















W. C. NORRIS, MANUFACTURER 


DIVISION OF DOVER CORPORATION 


=> TULSA, OKLAHOMA 
BRANCHES: GREAT BEND KANSA CORP HRIST H TON. Kit R " A 
FALLS, TEXAS, OKLAHOMA CiTyY KLAHOMA ALEM N ASPER 


inspection bench 





Long and varied practical ex- 
perience, individual integrity, 
devotion to standards, pride of 
product and workmanship are all 
combined in our inspector staff. 


Final inspection by this staff 
is the ultimate guarantee that 
these fittings are not only passing 
in specification, but are superior. 
Our reputation rests on every 
piece. 

To be sure, SPECIFY NORRIS, 
for flawless fittings, plugs and 
swages. 
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The Conference Table 


Nothing is so fallacious as facts, except figures . . . 
— George Canning 


E SECTION FOLLOWS A | 


Canada Has Good Year 


Increase wasn't as steep by comparison to high climbs of other 
years, but petroleum industry operations were not exactly 


leveling off. — H. G. Cochrane 


What a Petroleum Economist Does...._.. 
Here is a rare and interesting article about the functions of an 
economist in an oil company — a role that has developed into 
an indispensable part of a successful organization. 
— Serge B. Jurenev 


China Boasts Oil Expansion 


First crude oil pipeline to be completed in 1958. 


Human Factors in Good Supervision......... 


One of a series toward better management. 
— Ernest W. Fair 


Deep Wells Increase 28% 


Ernestine Adams 


What It Takes to Plan a Super-Deep Well. . 
R. W. Holman 


AOSC Shapes New Role of the Servicing Contractor ‘a ak a 
.B-44 
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Completing High-Pressure Gas Wells .... ' , ee 
M. J. Epperson 


Evaluate Perforating Effectiveness a - .B-72 
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George E. Cannon 
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The course of OIL 


6 - 1891 - 1901 - 1911 - 1929- 1931 - 1959 


PREPARE for ANNIVERSARY YEAR! 


People often think of the petroleum industry as an upstart, a rash amoral roughneck with 
more money than sense. The picture is not true and never has been. Next year we celebrate the 
100th Anniversary of our first oil well. Our traditions go back to much earlier times. 

George Washington himself took a tract of land in Pennsylvania in 1748 on account of “the 
bituminous spring which it contains, of so inflammable a nature as to burn as freely as spirits.” 


There is a record of a storekeeper on the banks of the Allegheny River who wrote in his 
day book in 1797, “3 kegs Senica oil 50 Dllrs.” At this time only 5 million people lived in the 
new United States of America. This Seneca oil the storekeeper stocked had one use — it was 
medicine for the sick, the lame and the blind. If you wanted rock oil you had to pay dearly, for 
the price figures out at $70 a barrel wholesale. 


Fifty years later a man named Kier distilled some rock oil and ran off an illuminant better 
than any light existing in 1847, but supply was too limited for the 17 million citizens. Even if you 
could pay the $1.50 a gallon asked, carbon oil was hard to get 


A man named Bissel had the revolutionary idea of digging into the earth for petroleum and 
formed the first oil corporation. Colonel Drake was made its agent and he dug a well and found 
oil. For awhile crude oil cost $10 a barrel. Not yet could ordinary folk wander far from the 
fireplace to enjoy the light of a kerosine lamp. 

Then a swarm of wildcatters jumped to California and others descended on the Mid-Conti- 
nent states seeking petroleum. In the last quarter of the 19th century oil and gas lamps lighted a 
country from ocean to ocean. New lubricants greased the first trains that pushed across the thinly 
settled continent and oil the wheels of those new electric power stations. 


Progress with petroleum gathered speed. We went from one use for petroleum in colonial 
times to thousands of uses today. The drills go below four miles. Chemists mix science with the 
magic earth oil to create new miracles of comfort and luxury and protection. Transmission lines 
carry oil and gas across the land quickly and cheaply. From 225,000 service stations a man can 
buy for 22 cents (plus taxes) a fuel for his car almost unknown — if not forbidden — to average 
people in other parts of this planet earth. 

We have a fine tradition of service, of stewardship. We have sound reason to celebrate the 
100th Anniversary of our modern industry 


Big plans are being made by organizations. The International Petroleum Exposition in Tulsa 
is scheduled for 1959. The Oil Information Committee has put new vigor into its public rela- 
tions program, getting ready for the Anniversary Year. The industry has a thousand organiza- 
tions — each one should contribute its own special talents to mark our Anniversary Year. 

Every company needs to begin today — if it hasn't already — to develop a celebration of its 
own for 1959. A one-man firm could present a picture to the local art gallery or a large corpora- 
tion could provide its dealers with air conditioning. The spirit of our Anniversary Year should 
reach every person in the industry and spread to every customer 


Whatever we do, let’s make it interesting, ingenious, and useful — in keeping with the 


tradition of a great industry Ernestine Adans 


1901 - 1911 - 1929- 1931 - 1959 
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Congrats and $25 to FRANK R. SHAFFER, c/o Amerada Petroleum Co., Box 20, 
Hargeisa, British Somaliland, Africa, 


Joe Roughneck doesn't need a detective to tell him that Lone Star API quality casing, 


tubing and line pipe represents long service and top value. 


Every length of Lone Star pipe is quality controlled from mine to pipe mill... and 


every length is fully normalized. The big Lone Star plant is as bright at night as in 


daylight ... making fine pipe to supply Joe’s needs. 


Neighbor, wherever you are, specify Lone Star and we both get a good deal. 


Stat sTEEL 


Cc OMPAN Y 





EXECUTIVE SALES OFFICES 
W. Mockingbird Lane at Roper « P. O. Box 12226 « Dallas, Texas 


DISTRICT SALES OFFICES 
Houston, Texas Midland, Texas Dallas, Texas 
Tulsa, Okichome Wichita Falls, Texeos Shreveport, Lo. 
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“Ollwell” 46-P Triplex Plunger Pumps use 444" plungers to 
maintain an injection pressure of 600 psi. 


Planning a waterflooding job? 
Make it an “Oilwell” one-stop order for everything! 


MAJOR OIL COMPANY has 58 “Oilwell” Pumping 

Units on one mid-continent waterflooding project. 
In addition, three “Oilwell” Triplex Plunger Pumps 
(two operating, one stand-by) pump approximately 
11,000 barrels of water per day at injection pressures of 
about 600 psi. 

We not only supplied the tubing, polished rods, sucker 
rods and subsurface pumps for this project, but prac- 
tically all of the supplementary materials as well—in 
cluding water filtration facilities, valves and fittings. 

One-stop order service, such as this, assures you of 
four big dividends. In addition to (1) unit responsibility, 
you enjoy (2) the efficiency of an all-“Oilwell”’ installa- 














tion, the parts of which are engineered to work together 
(3) maintenance supplies of original quality can all be 
procured from a single local source; and (4) invoicing 
is coordinated and simplified 

See your “Oilwell” representative for the best advice 
and the best waterflood equipment 


Oil WELL SUPPLY 
DIVISION UNITED STATES STEEL CORPORATION 


CALGARY, ALBERTA 
COLUMBUS, 0 
HOUSTON, TEXAS 
LOS ANGELES, CALIF 


Area Offices— 
CASPER, WYOMING 
DALLAS, TEXAS 
TULSA, OKLA 


Executive Offices—DALLAS, TEXAS 
Export Office— 
30 ROCKEFELLER PLAZA 
NEW YORK 20, N.Y. 





Thirty-eight 7A7 and twenty TC-12 “Oilwell” Pumping Units handle production on this 
flood. inherent stability and accurate counter-balancing permit wide, safe speed range. 


Branches Serving All Oil Fields 
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Petroleum Profile 


B ILL WARREN had a big idea 35 
years ago on which he built a thriving 
business. You only have to look at him 
to know he has enjoyed every hour of 
the building. He is also endowed with 
a bonus of confident energy that goes 
right on working outside business. His 
community, his church, and his indus 
try benefit from this remarkable, dy- 
namic personality. 

You might not have been so sure he 
was headed straight for a top spot in 
business on March 15, 1922. But he did 
prove that day he had plenty of 
courage. At 24 years of age he opened 
his own office and became a specialist 
in natural gasoline, the only one in 
Pulsa, Oklahoma. 

William Kelly Warren had arrived 
in Tulsa in 1916 from his native Nash- 
ville, Tennessee. He'd heard about the 
oil industry years before from a cus- 
tomer on his paper route. The idea of 
goinz west to seek his fortune appealed 
to the young man, who wanted to earn 
enough to get married. 

He and Natalie Overall, who were 
childhood sweethearts, were engaged 
While Bill learned all he could about 
the oil business, Natalie went to Van- 
derbilt University, where she graduated 
cum laude in 1920. They were married 
in 1921. 

Young Warren's big idea was spec 
ializing in “casinghead” or natural gas 
oline. Tulsa was an oil boom town but 
no one confined his activities to natural 
gasoline. Warren had worked for Gulf 
Oil Corporation and Margay Oil Cor- 
poration and he was with McMann Oil 
and Gas Company when he resigned 
to open his new office in the Atco 
Building. His bride helped him with 
paper work. Then she accepted a teach- 
ing job at $6 a day that helped even 
more. 

It wasn’t long before the Warren 
Petroleum Company was doing all 
right. The owner pushed sales past the 
red ink line aad went right on expand- 
ing business. He organized other com- 
panies for producing and processing, 
merging them into Warren Petroleum 
Corporation in 1937. 

The small one-office marketing firm 
grew up. In 1955 it sold more than 
$100 million in products, 80 percent of 
it in natural gasoline and liquefied pe- 
troleum gas products. 

The company was acquired by Gulf 
through an exchange of common stock 
in 1956. Mr. Warren remained as chair- 
man of the board and chief executive 
officer, positions he has held since 
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WILLIAM KELLY WARREN 


Chairman of the Board 


Warren Petroleum Corporation 


1952. He became a director of Gulf Oil 
Corporation. 

Mr. Warren has so many honors and 
helps with so many industry, civic, re- 
ligious and educational affairs that just 
a listing is impressive. We can only hit 
the high spots. He has worked in 
American Petroleum Institute, Na- 
tional Petroleum Council, Mid-Conti- 
nent Oil and Gas Association, Natural 
Gasoline Association of America. He 
has received the Hanlon Award, high- 
est honor of the natural gasoline indus- 
try. Recently he was elected president 
of International Petroleum Exposition 
to be held in 1959 in Tulsa. This is an 
important post both from industry and 
civic views. The 1959 Exposition will 
mark the centennial of the U. S. oil 
industry. 

He is a director of the First National 
Bank and Trust Company of Tulsa and 
of Missouri-Kansas-Texas Railway. 

On the educational side he is a mem- 
ber of the College of Commerce Ad- 
visory Council of the University of 


Notre Dame, a trustee of University of 
Tulsa, board chairman of St. John’s 
Vianney Training School. He is a trus- 
tee of St. Francis Hospital, founded by 
William K. Warren Foundation. These 
are only a few of the organizations he 
finds worthwhile. He has demonstrated 
in his contributions of time and effort 
that the more you give, the more you 
have. 

He holds an honorary Doctor of 
Laws degree awarded by Notre Dame 
and a Doctor of Science degree 
awarded by the University of Tulsa. 

A lay leader in the Roman Catholic 
Church, Mr. Warren is Knight of the 
Holy Sepulchre and a holder of the 
Grand Cross. 

Mr. and Mrs. Warren have six 
daughters and one son, all married 
There are 15 grandchildren. The War- 
ren homes in Tulsa and in LaJolla, 
California, are centers of hospitality. 
Despite his full life as businessman 
and humanitarian, he always takes time 
for family and friends. 
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C. E. Williams, Gulf Sales Engineer, Midland, Texas, and 
G. W. Ramsey, Assistant Piant Superintendent, inspect 
force feed lubricators on one of the modern gas engines 
at the Goldsmith plant of El Paso Natural Gas Company 


No lubricatien problems in 8 years of operation 


Since 1949, twenty-seven gas engine-compressor units developing 39,985 


horsepower at the Goldsmith plant of El Paso Natural Gas Company have 
been thriving on Gulf Security Oil. Bearing, ring and cylinder wear main- 
tenance records have been excellent. 

Insure safe, more effective lubrication protection for your compressor 
units. Specify Gulf Security ... the high quality, straight mineral oil. For 
full information, call your nearest Gulf office. 


GULF OIL CORPORATION, Dept. DM, Gulf Building, Pittsburgh 30, Pa. 
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THE CONFERENCE TABLE 


IRS Is Watching You 


Throwing the company’s money around is sometime the 
only satisfaction you get from taking a customer out. Now 
you can’t even enjoy that doubtful pleasure. 

Internal Revenue Service is watching you! You have to 
report how much expense money you got and how you 
spent it, with substantial proof in the form of receipts and 
cancelled checks. 

Who knows what Internal Revenue Service will consider 
legitimate business expense? Not “miscellaneous” the old 
favorite, you may be sure! 

Nearly every one comes out short on the expense account 
because it is time consuming to write down every small 
expense. This is going to make it much worse. 

Your only consolation is that it will hit the luxury enter- 
tainment trade even harder than you. Who's going to spend 
his own money on all that foolishness? 


How Young Do You Go? 


In the public relations field there has been some differ- 
ence of opinion on how far down in school we are expected 
to reach. On long-term objectives Oil Information Com- 
mittee includes junior and senior high with a well de- 
veloped program. 

It has been suggested, especially by some whose children 
are in the lower grades, that the younger the better for 
teaching how the petroleum industry operates and why 
the free enterprise system provides for the consumer better 
than any other method. 

One artist-author we know aims his business and indus- 
try books at a junior and senior high audience. Merritt 
Mauzey is more artist that writer. “Oilfield Boy” (Abelard- 
Schuman, Ltd., 404 Fourth Avenue, New York 16) is gen- 
erously illustrated with Mr. Mauzey’s famed black and 
white lithographs, which are found in museums all over 
the country. 

The simple tale, which seems to be taken from actual 
incidents, takes the boy through adventures when his father 
works in the oilfields and later when he begins his career 
there. 

This is a good way to reach the inquiring minds of 
youngsters — with a tale of a boy’s experiences and what 
he learned. 


Brainstorming Criticized 

Until recently the only specific objection to “brainstorm- 
ing” was that ideas produced by group sessions on solutions 
of problems were not selected and executed. An experi- 
mental study carried out at Yale University has turned up a 
more basic objection. Conclusion of the study was that vol- 
unteers working as a group did not do as well either in 
total number of ideas or in number of original and good 
ideas as volunteers working alone. The reasons seem to 
be that persons working in a group fell into the same line 
of thought and were actually not free of possible criticism, 
although that is one of the rules of brainstorming. 

We have thought that a round robin letter of brainstorm- 
ing would be fruitful. Some minds are not stimulated 
quickly by direct contact with ideas. They are more apt to 
turn up a gem after sleeping on the idea. This, of course, 
would be more of a gentle rain than a “storm.” 
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Public Relations Workshop 


There have been a number of speeches at industry meet- 
ings with good ideas on how to enlist public understanding 
of petroleum operations. Now oil women have got down to 
cases with a “how-to” workshop on relations with the 
public. 

This first Public Relations Workshop (knowing the 
women, there are sure to be more) will be held in Dallas, 
Texas, April 26. There will be a session on mechanics of 
getting words in the press and another on current issues and 
where to go to learn the facts. Maybe the women have the 
right approach. 


Petroleum Taxes Jump 


Governments—Federal, state, and local—piled up nearly 
$61 billion taxes from the petroleum industry in 1956. 
That is 7 percent of all taxes ($91.6 billion) collected by 
all levels of government. 

The 1957 tax is going to be still higher. 

The 1956 tax bill was equivalent to 78 percent of the total 
value of all crude oil produced in the U. S. A. and imported 
into the country during the year. It was equal to 50 percent 
of the wholesale value of petroleum products processed in 
the U. S. during the year. 

Here is how taxes have gone up: 


1946 $2,211,970,000 
1948 3,363,304,000 
1950 3,79 1,016,000 
1952 4,703,401,000 
1954 5,155,701,000 
1956 6,43 1,154,000 


Only Doctorates Declined 


Number of engineering bachelors degrees awarded in 
the United States increased 18 percent in 1956-57 over 
the year before. Number of masters rose 10.8 percent. But 
doctorate degrees declined 2.3 percent in engineering. 

Totaling all degrees, it is estimated bachelors rose 6.8 
percent, masters 14.8 percent, doctorates 2.3 percent. 

Engineering enrollment reached the highest level in 
history — 297,000 — an increase of 7.2 percent over last 
year. This compares with a 4.1 percent rise for all college 
enrollment. 


Creativity in the Sciences 


New York University has a new program that will 
interest many. This is a research program to investigate 
patterns of creativity in the sciences. The program will use 
an operational approach. First will be a series of seminar 
meetings to seek methods of dealing with creativity de- 
lineating creative research patterns. Subject of the first 
seminar is “The Role of Conjecture.” 

Another project will be a specialized reference library to 
collect all the literature pertinent to creativity in the 
sciences. Dr. Myron A. Coler, the director of the program, 
is the research scientist who supervised the Manhattan 
Project. Anyone interested can write to New York Univer- 
sity, Division of General Education, Washington Square, 
New York City. 
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Revenues Higher in 1957 and Earnings Practically Unchanged 


EARLY ESTIMATES of financial re- 
ports for 1957 show the petroleum 
industry with higher sales and about 
the same profits as in 1956. 

In the last quarter sales were gen- 
erally higher than in the previous year 
but earnings were off for most com- 
panies. 

The industry was feeling the profit 
squeeze brought on by: 

1. Over-production of crude oil as 
a result of all-out effort in the Suez 
crisis which increased domestic pro- 
ductive capacity in the Western 
Hemisphere and closed off Middle 
East flow. Only spectacular demand 
rise could have prevented unbalance 
when Middle East plunged into the 
market again. 

2. Over-supply for oil products be- 
cause (a) industrial slowing, (b) 
competition from natural gas, and 
(c) warm weather. 

Prices of petroleum products 
eroded. Crude price paring followed. 
Cuts did not appreciably affect sup- 
ply but shaved profits thinner than 
usual. 

Out of 30 companies giving prelimi- 
nary annual figures, 16 had lower earn- 
ings for 1957 and 14 had higher than 
1956. Of those who estimated gross in- 
come only 3 companies fell below 
1956. 

The fourth quarter of 1957 holds up 
remarkably well with 1956 when clos- 
ing of the Suez Canal expanded trade 
and increased income. Revenues more 
than held their own and at least a 
third of the companies reporting had 
higher earnings than in the last quarter 
of 1956. 

With scare headlines and scare talk, 
it might be well to point out that 
these companies (see table) did 
make a profit. Overall earnings were 
about the same as the previous year 
but more production and products 
had to be sold to obtain it. 

There is every reason to believe 
that U. S. domestic demand will go 
up this year although not as much 
as the average annual increase main- 
tained since the 30's of 5 plus percent. 

The problem never yet solved by 
the petroleum industry is how to con- 
tract as opposed to expanding. It per- 
formed an heroic task in supplying 
Europe during the Suez crisis but was 
unable to reduce the great flow after 
the supply was available from former 
resources. When the industry learns 
to reduce operations as efficiently as 
it expands, short term dips will not 
create the panic you glimpse now. 

Management still has sufficient au- 


Early Estimates of Last Quarter 
and 1957 Annual Income 


(Figures in $1000's) 


Gross 
Company 1956 1957 


Ashiand Oil 78,741 76,914 
Atlantic Refining 146,450 143,117 
Bishop 747 593 
Colorado 0 & G 

Continental Oil 

General Crude 

Husky Oi! 7,209 
Hancock Oil 4,324 


Maracaibo Oil 525 
Monterey . . 
Midwest Oii . 4,715 
Ohio Oil 

Phillips Pet 

Pure Oil 

Shel! Oil 

Signal O & G 16,900 22,736 
Sinclair Oil 
Socony Mobil 
Standard Ohio 
Standard Jersey 
Sun Oil 


102,755 99,671 97 


200,457 186,905 93 
Sunray Mid-Con 86,024 89,096 104 
Texas Gulf Prod 
Texas PacificO &G 6,073 6,044 100 
TXL Oj! 2,513 2.927 116 
Union of Calif 103,218 103,504 100 
White Eagle Oi! 
Wilre« Oil 2.032 1,565 77 
Woodley Pet 1,670 1,941 116 


Ending Dec. 31 unless otherwise indicated 
2. Fiscal year ends Sept. 30 

Fiscal year ends Nov. 30 
i. For 6 months ending Dee. 31 


thority and surely has gained the skill 
to handle fluctuating conditions. It is 
more a matter of leaning against the 
economic trend than of making radical 
changes. Unless management itself 
can smooth the business curve to some 
extent, the government will increase 
its attempts, which may prove disas- 
trous to private industry. 

Without radical changes the long 
term outlook of the petroleum indus- 
try is excellent. But it will no more 
go up without a rest—or recession, 
whatever you want to call it—in the 
future than it has in the past. 

Some results of the slow-up are 
long-term advantages. For many years 
Texas operators have been telling the 
state legislature they were paying more 
than their share of state taxes but oil 
and gas taxes continued to rise. Pres- 
ent reduction in output has shown 
what no argument could—that taxes 
have to be more widespread to sup- 
port state government. 

This year when all business is tak- 
ing a breather, there are many things 
worse for the oil industry than a cut- 
back. Have you ever thought what 
would happen politically if the petro- 
leum industry went on increasing 
profits when other business was mark- 
ing time or falling off? 

The first quarter in 1958 will be 
down from the same period in 1957 
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Gross 
of 
56 1956 1957 


84 8 «©286,489 
44 «=: 544,865 
2,821 

29,382 


12,841 
14,701! 
53,926 
48,091' 
41,601 
2.253 
20,770 
16,465 
278,004 
1,038,815 


318,421 
565,943 


61,903 


392,526 : 
7,281,883 7,972, 110 

733,823 ' 106 

332,668 ‘ 108 


23,939 ’ 104 
9,369 123 
401,518 104 

11,989 

8.611 8.403 98 783 

6,026 7,559 125 2,233 


For 9 months ending Dec. 31 
Includes 408,106 capital gains on 
F isc year ends Aug l 


when the industry was going all out 
to meet Europe’s demand (and being 
accused of holding back). January 
promises to be better profitwise than 
December. 

The year 1957 was a good year and 
overall 1958 will probably be as 
good. One of the factors that will in 
fluence the economic situation of 1958 
is the element of confidence. Chase 
Manhatten Bank’s “Business in Brief” 
says confidence was an underlying 
reason why recessions in 1949 and 
1953-54 were moderate 

Lignum-Vitae Products released an 
editorial which pointed out that men 
who should know better are becom 
ing Business Typhoid Marys, con 
taminated with Virus Panic and 
spreading gloom wherever they go 

“Economic Emotionalism” is the 
title conferred by The Wall Street 
Journal on the confusion and contra 
dictions that occur when politicians 
take over economic discussions and 
clothe them in a semantics fog. Eco 
nomic emotionalism is not confined to 
political circles. 

You don’t have to be a complete 
Pollyanna to view the future with 
confidence. States one publication not 
known for its optimism: 1959 will see 
new records in production and busi 
ness activity, plentiful jobs and high 
incomes 





HIGHLIGHTS 


x wk * 





Costs Rise for Proposed Roads 

The interstate highway network 
planned by the federal government, 
scheduled for next 13 years, is to cost 
more and more. Construction of the 
41,000 miles system of multi-lane high- 
ways was Originally estimated to cost 
$27 billion; present estimate is about 
$37 billion. Pending proposals to ex- 
pand the project would run the total 
cost to $45 billion and the estimates 
are moving upward faster than con- 
struction. It is now being suggested 
that the program be spread out over a 
16-year period. 


Reserve Program Cited 

Atlantic Refining Company has been 
cited by the Defense Department for 
its cooperation with the reserve pro 
gram of the armed forces through the 
encouragement of its employees to par- 
ticipate in reserve activities. About 
1100 Atlantic employees serve in var- 
ious reserve components of the armed 
forces, The company grants military 
leave and pay differentials, as well as 
protecting seniority, imsurance, and 
other benefits while employees are on 
active duty 


Petrofina to Acquire Atlas 

American Petrofina will buy oil and 
gas holdings of Atlas Corporation, in- 
cluding all assets of Petro-Atlas and 
El Dorado Refining. There are about 
11,000,000 bbl of oil reserves, 125 
billion cu ft of gas reserves, 20,000- 
bbl-per-day refinery and some 500 mar- 
keting outlets. Atlas will receive pay- 
ment in cash and in American Petro- 
fina common stock and convertible 
debentures 


Early Birds for Tulsa Show 
Housing accommodation applica- 
tions are already being made by exhi 
bitors and visitors planning to attend 
the 1959 International Petroleum Ex- 
position, reports Anthony Keating ot 
the IPE Housing Bureau. The office 
expects 25,000 to 30,000 visitors for 
the Tulsa event, for the period May 
14-23, 1959. Processing visitors and 
exhibitor applications are underway 


Management, Listen! 
Leadership and statesmanship will 
be necessary in explaining to employees 
that wage and salary increases must be 
based on increased productivity, says 
L. F. McCollum president, Continental 
Oil Company. McCollum spoke out 
for labor, stating that “a few crooks 
and thugs in the labor movement 
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Digest of News and Comment 


doesn’t give us a license to condemn 
the whole labor movement.” He sug- 
gested that management listen at- 
tentively to what employees have to 
say. “We should emphasize what we 
are for, rather than just what we are 
against... Employees are just as dis- 
turbed by the present world and do- 
mestic situation as are members of 
management.’ 


Researchers Reject OCAW 

Eligible workers at the Gulf Re- 
search & Development Company at 
Harmarville, Pennsylvania, have voted 
553 to 131 against joining the Oil, 
Chemical and Atomic Workers Inter- 
national Union. Some 693 of the 
plants’ 1500 workers were eligible for 
the NLRB election. OCAW represents 
5000 of Gulf’s 46,000 employees in the 
United States. 


Court Overrules Kansas 

A Kansas Corporation Commission 
order has been struck down by U. S. 
Supreme Court on grounds that it af- 
fected the price of natural gas moving 
in interstate commerce. Kansas re- 
cently set a Il-cent minimum value 
on gas produced in the Hugoton field 
Cities Service Gas Company appealed 
and received quick action from the 
higher court, which ruled that only the 
FPC had jurisdiction over pricing of 
gas, beginning at the well head and 
moving in interstate commerce. 


Ohio’s Quarters Doubled 

A new nine-story building now under 
construction will more than double of- 
fice space in the Ohio Oil Company's 
general offices in Findlay, Ohio. Exca- 
vation and foundation work has begun 
for the building which will occupy a 


Depletion Allowance Boosters 

Government agencies are giving a 
favorable nod to the depletion allow- 
ance, but primarily because of the urg- 
ings of iron ore, coal, shale oil and othe: 
mining groups. These groups are ask- 
ing higher rates (coal has 10 percent, 
shale oil 5 percent) to permit addi- 
tional exploration in those fields. Otto 
Gressens, chairman, National Coal 
Association’s tax committee, in a re- 
cent tax hearing in Washington said, 
“Although coal competes directly with 
oil and gas, I want to make it per- 
fectly clear that the bituminous coal 
mining industry makes no allegation 
that the 27'2 percent for oil and gas 
is excessive.” 


Engineering Over-Emphasis? 

Members of congress have been 
warned against over-emphasis on scien- 
tific education at the expense of other 
intellectual disciplines by Joseph 
Amann, president of Engineers and 
Scientists of America. He cautioned 
against “the degree of enthusiasm 
bordering on hysteria to educate more 
engineers and scientists which was 
ushered in by Soviet Sputniks.” Amann 
told congressmen that “thousands” of 
engineers and scientists have been laid 
off in recent months, and declared that 
the problem is not one of shortage but 
of proper utilization of our engineering 
pool. 


— Courtesy Ohio Oil Compony 


full quarter-block and provide 270,- 
000 gross sq ft of space. Completion 
is scheduled for early in 1960. Coupled 
with a recently completed addition on 
another of Ohio Oil’s general office 
buildings, the construction program 
will increase office space 320,000 sq ft. 
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SCRUBOSPHERE 
eee 


*PEERLESS SPHERICAL 
DUST and LIQUID SCRUBBER 
FOR GAS PIPELINES 


@ The dust removal ability of the SCRUBOSPHERE is superior 
because it utilizes wetted surfaces for dust collection which are 
much more closely spaced than in conventional equipment 


Oil loss is minimized because the oil used to wet the dust collecting 
surface is lifted mechanically instead of bubbling gas through the 
oil which results in foaming and loss due to creation of hard-to 
separate fine particles 


Maximum performance and low cost — The spherical design means P E E R L E Ss Ss 

high capacity and performance because it provides maximum dimen 

sions for the contactor and mist extractor which normally are limiting M A Ne U F A Cc T U R I N G 
factors in scrubber designs. The vessel cost is reduced because 

required vessel thickness is only one half that required for cylin Cc Oo . 

drical vesse] of same diameter DALLAS. TEXAS 
Versatility — separates solid and liquid particles with equal j ncipal Cities 


efficiency 
Write for test dota showing dust removal and oil 
drop -— ¥, 
Low pressure p-— %2 to % pei at rated capacity depending on loss of Peerless Scrubosphere as agoinst conven 
nozzle size tional dust scrubber 
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HIGHLIGHTS=2 


Digest of News and Comments 





Hardly Allowable! 


Lowest oil producing scheduie in 
Texas for eight years has been issued 
by the Railroad Commission by request 
of both major companies and inde- 
pendent producers. The commission 
set a nine-day rate for Texas’ prorated 
wells for the month of March. The un- 
precedented action was made in an 
effort to lessen excessive crude stocks 
in the state. The allowable order will 
permit a daily flow of 2,517,249 bbl. 
Some independents suggested a pro- 
ration as low as seven days per month. 
To sum up feelings expressed by the 
Texans seeking to steady the bloated 
market, Alwyn P. King, a Houston in- 
dependent producer, said: “If we are 
going broke, let's all go broke to- 
gether.” 


Pan American Looks East 


Pan American International Oil 
Company is the new subsidiary of Pan 
American Petroleum Corporation, It 
will administer oil exploration and de- 
velopment operations in the Eastern 
Hemisphere. Principal offices are in 
New York City under supervision of 
its new president and director, C. F. 
Dohm, formerly president of Conorada 
Petroleum Corporation. At least one 
branch office is to be established in 
Europe. Pan American International 
then becomes a subsidiary of a wholly 
owned subsidiary of Standard Oil of 
Indiana. 


Keeping It Back on the Farm 


Independent producers’ plight in this 
day of domestic crude surpluses is well 
expressed in a request by Trice Produc- 
tion Company to the Houston (Texas) 
City Council. The company has asked 
for a delay in drilling a second well on 
the Houston prison farm because it 
can't sell 2500 bbl of oil from the first 
well. Under existing drilling commit- 
ment with the city, Trice had agreed to 
drill the second well within 90 days. 
The company, unable to market the 
oil, is running out of storage. 


Military Oil Purchases Hit 


Most foreign and domestic operating 
U. S. oil companies are agreed on one 
thing: Large military purchases of for- 
eign jet fuel are completely inconsist- 
ent with the government’s program 
to restrict importation of crude. Some 
importing companies insist that they 
will bolt the voluntary program unless 
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the practice halts. Producers associa- 
tions have struck out verbally against 
such foreign oil buying as detrimental 
to our “Buy American” program. West 
Coast producers and refiners are ex- 
pressing serious concern. Board Chair- 
man Reese Taylor of Union Oil Com- 
pany of California wired Secretary of 
Commerce Sinclair Weeks to urge 
“That President's oil imports commit- 
tee decide against any awards to Ca- 
ribbean suppliers.” 


Foster to New IOCC Post 


Lo 


Earl Foster Lawrence R. Alley 


Earl Foster, executive secretary of 
the Interstate Oil Compact Commis- 
sion since 1944, has resigned that posi- 
tion to accept the office of general 
council of the group. In this capacity, 
Foster will be responsible for keeping 
the 28 member states advised of litiga- 
tion and legal activities affecting the 
various conservation programs. Law- 
rence R. Alley, who has served as as- 
sistant secretary for the past nine years, 
has been selected to serve as acting 
executive secretary to fill the vacancy 
created by Foster. 


Now It’s Sinclair Venezuelan 


Stockholders of Venezuelan Petro- 
leum Company, subsidiary of Sinclair 
Oil Corporation, have approved 
changes in the company’s name to 
Sinclair Venezuelan Oil Company. Sin- 
clair Venezuelan now produces about 
50,000 net bbl of crude oil daily and 
processes about 20,000 bbl daily at its 
refinery at Puerto La Cruz. Sinclair Oil 
owns more than 96 percent of Sinclair 
Venezuelan Oil 


Seven National Crimes 


I don’t think. 

I don’t know. 

I don’t care. 

I am too busy. 

I “leave well enough alone.” 

I have no time to read and find 
out. 

I am not interested. 


Humble Retirement Eased 


Humble Oil & Refining Company 
has liberalized its retirement program 
for under-65 workers. It is offering 
extra inducements to male employees 
over 55 who have 30 years of service 
and women employees over 55 who 
have accumulated 20 years of service. 
Although full pension annuities are 
still to be paid only at age 65, the new 
program yields a more generous pen- 
sion than they would ordinarily get if 
they retired before 65. 


“Detroit Case”’ Settled 


Standard of Indiana has won its 17- 
year battle for “good faith” defense 
competition in a Supreme Court deci- 
sion on the “Detroit case” arising out 
of the 1941 Robinson-Patman Act. The 
Court held that lower prices the com- 
pany gave jobbers in Detroit were 
made in good faith to meet competi- 
tion and was a defense action. Much 
confusion still surrounds the original 
act, and the decision may spark more 
active efforts by opponents of the de- 
cision for passage of the Kefauver- 
Patman amendment, which would 
nullify the Court's ruling. 


Union Clarifies Agreement 


Union of California seeks to clear 
up recent statements concerning its ex- 
port and import agreement with Maru- 
zen Oil of Japan. Maruzen has con- 
tracts to buy 2,800,000 bbl of Califor- 
nia domestic heavy crude, diesel and 
fuel oil in 1958. In return, Union will 
buy 790,000 bbl of distillate in the 
same period. Union has not shut off 
any crude producer and is buying 1500 
bbl per day of California oil that had 
been cancelled by others. It will soon 
be buying 10,000 to 12,000 bbl per 
day of oil from Four Corners pipeline 


Pattern for “‘Adjustment”’ 


Jack A. Vickers, president, Vickers 
Petroleum, forecast a continuing ad- 
justment for Mid-Continent portion of 
the oil industry. A better balance be- 
tween supply and demand of finished 
petroleum products is an absolute 
necessity, inferred Vickers, and pro- 
posed that the industry accept a three- 
point program: (1) Maintenance of 
tight controls on allowables, (2) con- 
tinuance of pledged, self-imposed im- 
port quotas, (3) voluntary cutbacks in 
refinery runs. 
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Good Wells Make Good News 


A Monthly Report Of Successful Well Treatments 


March, 1958 


For sustained production increases from many formations, fracturing is often recom- 
mended over any other stimulating technique. “Frac” sand provides a permanent propping 
action in formation fractures—to improve the drainage characteristics of the well. Here 
are some recent examples of what has been achieved with Dowell fracturing services. 


® Reagan County, West Texas. (Old well) Production from this Spraberry well had 
declined to 15 bopd. Dowell recommended fracturing with Petrojel* to increase 
production. Treatment was performed using 60,000 gallons jelled crude and 90,000 
pounds sand. Because the well was producing from three sets of perforations — 6583 
to 6607, 7436 to 7460 and 7486 to 7492 — 275 ball sealers were used during treat- 
ment. Injection rate averaged 53 bpm at 1600 psi. Well tested 100 bopd 33 days 
after treatment. 


® Beaver County, Oklahoma. (New gas well) This well was completed through per- 
forations in the Hoover formation (4450 to 4484 feet). Duofrac* was recommended 
as the best fracturing service to bring in this well. Dowell fractured using 30,000 
gallons three per cent acid carrying 1 pound sand per gallon. In this case a surface 
tension reducing agent and FLA* (Fluid Loss Additive) were also used. Injection 
rate averaged 55 bpm down casing. Production increased from a show to 40 mmcfd. 


® Hamilton County, Illinois. (New well) Petrojel was used to fracture this well 
drilled in the Aux Vases. Casing was set and perforated from 3118 to 3148 feet, 
four shots per foot. Dowell fractured with 15,000 gallons jelled crude and 15,000 
pounds sand at an average injection rate of 31 bpm. 35 ball sealers were injected 
midway through the treatment. Well flowed 2030 barrels of oil during the first 20 
hours it was opened, and levelled off at 1437 bopd after it cleaned up. 


® San Juan County, New Mexico. (New well) Completed in Mancos sand through 
perforations, 1130 to 1182 feet and 1222 to 1285 feet, this well tested 20 boph 
Because of thick pay section, operator wanted to fracture and retest. Dowell recom- 
mended Sandfrac*, using 65,000 gallons lease crude and 65,000 pounds sand. Injection 
down 54-inch casing averaged 76 bpm. 150 ball sealers were injected behind first 
30,000 gallons fluid to divert remaining fluid into less permeable zones. After treat- 
ment, well flowed 120 boph on a prolonged test. 


Dowell offers nine basic fracturing services and an infinite variety of modifications to 
meet the specific requirements of any well. For more information or service, call any of the 
165 Dowell offices in the United States and Canada; in Venezuela, contact United Oil- 
well Service, or write Dowell Incorporated, Tulsa 1, Oklahoma. 


Services for the oil industry 


A SERVICE SUBSIDIARY OF THE DOW CHEMICAL COMPANY 


*Trademark of Dowell Incorporated 








PORTRAIT OFA 
PROUD EXECUTIVE 


His company just received dividends totaling thousands of dollars 
on its workmen’s compensation insurance... because he chose 


Texas Employers’ Insurance Association as his insurance carrier. 


This executive realizes that insurance costs are as much a part of 
operating costs as raw materials, labor or taxes. And he is justifi- 
ably proud of his judgment in choosing TEIA to help him reduce 
his expenses. 


Symbol of leadership in 


. This example is re-enacted each year by hundreds of policyholders 
WORKMEN'S COMPENSATION of Texas Employers’. TEIA was created to insure employers at 

Insurance cost. During 1957, it saved and returned to policyholders over 
$4,500,000 in dividends and discounts, making a total of over 


$55,500,000 returned since organization. 


Call your nearest TEIA office today for an estimate of the savings 


Didstending caperuntion ta Sules possibilities available to your company. You'll be glad you did. 


Claims, Engineering and other deport 


a Tat Geers yaeay eee THERE’S AN OFFICE NEAR YOU 


Need ae 2 Ass 3 


BEN H. MITCHELL, President 
ae HOME OFFICE Employers Insurance Building DALLAS, TEXAS 


A. F. ALLEN, Chairman of the Board 


* @ HOUSTON © LUBBOCK © MIDLA PORT ARTHUR © SAN irenss ¢ Gina  Sidine tee Oe ns 
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Mar. 17-21—National Assn. of Corrosion En- 
gineers, annual conf., Civic Auditorium, San 
Francisco, Calif 

Mor. 20-21—AIME, Petroleum Production and 
Reservoir Engineering conf., Mid-Continent 
local section, Mayo Hotel, Tulsa, Okla. 

Mar. 24-26—Midwest Gas Assn. meeting, 
Broadmoor Hotel, Colorado Springs, Colo. 
Mar. 24-26—WPRA annual meeting, Hilton 

Hotel, San Antonio, Tex 

Mar. 27-29—AIME, Pacific Southwest Conf., St 
Francis Hotel, San Francisco, Calif. 

Mar. 28-29—AIME Student Paper Contest, Uni 
versity of Oklahoma, Norman, Oklo. 

Mar. 29—North Texas Oil and Gas Assn., an 
nual meeting, Kemp Hotel, Wichita Falls, Tex 

Mar. 31-Apr. 2—AP! Division of Transporta- 
tion, annual pipeline conf., Jung Hotel, New 
Orleans, La 

Apr. 1-3—Corrosion Control, short course, spon 
sored by the Oklahoma City chapter of 
National Assn. of Corrosion Engineers and 
the College of Engineering, University of Ok 
lahoma, Norman, Okla 

Apr. 9-11—API Division of Production, Mid 
Continent district meeting, Biltmore Hotel 
Oklahoma City, Okla 

Apr. 12-17—American Chemical Society, 133rd 
national meeting, San Francisco, California 
including Pacific Chemical Exposition, Civic 
Center, Exhibition Hall, San Francisco, Calif 

Apr. 14-17—ASTM, Design Engineering Conf 
International Amphitheatre, Chicago, Ill 

Apr. 15-17—Southwestern Gas Measurement 
short course, University of Oklahoma, North 
Campus, Norman, Okla. 

Apr. 16-18—Natural Gasoline Assn. of Amer- 
ica, annual convention, Baker and Adolphus 
hotels, Dallas, Tex. 

Apr. 17-18—Fifth Annual West Texas Oil Lift- 
ing short course, Texas Technological Col 
lege, Lubbock, Tex 

Apr. 17-18 —Geophysical Society of Tulsa and 
Tulsa Geological Society, annual Mid-western 
Exploration Meeting, Tulsa, Okla 

Apr. 17-18—Society of Petroleum Engineers of 
AIME, Lovisiana, Arkansas, East Texas and 
Mississippi petroleum sections, gas tech 
nology symposium, Shreveport, La 

Apr. 18-20—AIME, 3rd annual conf., Alaska 
Section, University of Alaska, Fairbanks, Ala 

Apr. 20-23—American Institute of Chemical 
Engineers, regional meeting, Sheraton-Mt 
Royal Hotel, Montreal, Can 

Apr. 20-24—Scientific Apparatus Makers Assn., 
annual meeting, El Mirador Hotel, Palm 
Springs, Calif 

Apr. 21-23—API Division of Production, Rocky 
Mountain district, Cosmopolitan Hotel, Den 
ver, Colo. 

Apr. 27-29—Independent Petroleum Assn. of 
America, midyear meeting, Sherman Hotel 
Chicago, Ill 

Apr. 27-30—AAPG, Rocky Mountain section 
8th annual meeting, Casper, Wyo 

Apr. 28-29—Automatic Control in the Petro- 
leum and Chemical Industries, short course, 
sponsored by the School of Electrical Engi 
neering, University of Oklahoma, Norman, 
Okla. 

Apr. 29-May 1—PIEA-PESA, joint convention, 
Adolphus Hotel, Dallas, Tex 

May 5-6—Society of Petroleum Engineers of 
AIME, North Texas section, biennial sec- 
ondary Recovery Symposium, Wichita Falls 
Tex 

May 5-9—API Safety and Fire Protection Com- 
mittee, midyear meeting, Cosmopolitan 
Hotel, Denver, Colo. 

May 7-9—API, Division of Production, Eastern 
district, Deshler Hilton Hotel, Columbus, O 
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NEW... for the first time... 


A GUIDE TO 
HELP YOU 
SELECT 
BETTER 
ited. 


Here's a 
16-page 
HANDBOOK 
that gives 
facts 

and tells... 


Originators and Manufacturers of 


THE IMPORTANT THINGS YOU 
NEED TO KNOW ABOUT UNIONS 


PRESSURE-TIGHTNESS comes when the seats are properly mated, 
“What Makes a Good Union” tells you how this is done. 


DURABILITY reduces service and operating costs . . . saves 
money. This new handbook gives you the facts on this. 


These and other important features of good unions, such as 
safety in handling, speed in making up, and individual factory 
testing, are clearly illustrated and discussed in ‘“‘What Makes 
a Good Union.” 


Clayton Mark pioneered unions — produced the first steel 
union, the first forged stainless steel union, the first handle-bar 
union, the first orifice union, and originated many features 
which today make unions so trouble-free, long-lasting, and 
economical. 


The high points of this wealth of practical experience provide 
a liberal education in unions for contractors, piping superin- 
tendents, steam-fitters, maintenance men, and purchasing 
agents. “What Makes a Good Union” is a trouble-shooter’s 
handbook and an excellent text book for training new men. 
BE SURE TO WRITE FOR YOUR FREE COPY OF “What Makes a 
Good Union” so you'll have at your fingertips the useful, 
money-saving information contained in this easy-to-under- 
stand handbook. 


CLAYTON MARK 


I CLAYTON MARK & COMPANY 
1900 Dempster Street 
1 Evanston, Illinois 


& COMPANY 
Since 1912 


| Good Union." 


STEEL UNIONS ae 


Look for these Clayton Mark brand names: 


PETRO * HYDRO « MARK « ORIFICE 


| Company 


HANDLE-BAR Address 





| Please send FREE copy of “What Makes a 





CATAWISSA 


gives you all these 
features for your 
forged steel pipe 
union requirements 


ROUND, STRAIGHT 
BARRELS for fast 
wrenching. No un 
even or tapered sur- 
facestocause 
wrench slips or 
wrench locking! 


4 


UNIFORM WALLS for 
even expansion and 
contraction under 
temperature 
changes. THEY FOL- 
LOW THE PIPE! 


CATAWISSA 

BALL-TO-ANGLE SEATS 

give you a * Perfect Seal 
f regardless of pipe align- 


f ment! 


MORE THAN ADEQUATE wall thicknesses 
give you Catawissa's 3-to-] Safety Factor 
(3000-lb. service, 9000-Ib. test; 6000-Ib. 
service, |18000-Ilb. test)! 


= 
a 
N 
~ 
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Catawissa Perfect Seal Pipe Unions are made by Union Specialists from 
80,000-Ib, tensile strength steel (ASTM Spec. A-105-S5T, Grade IL). Steel 
forgings trom our own forging mill are closely checked for imperfections 


and finishing on modern, automatic machines with close inspection dur- 
ing and after production give you pipe unions second to none! 


Get your free copy of Catalog 56 showing the complete Catawissa line... 
write direct or stop at your favorite supply store. 


CATAWISSA VALVE & FITTINGS COMPANY . 


CATAWISSA, PENNA, 


for complete, guaranteed pipe union satisfaction 


R FURTHER 


PRODUCT 


.-. at your favorite supply store 


INFORMATION ON 
S. SEE READER SERVICE CARD 





keeping an 
unblinking eye 


on hazardous atmospheres is a 
continuous job for GPL closed- 
circuit TV in the propane de- 
asphalting pilot unit at Esso 
Research and Engineering. 


How many jobs could GPL In- 
dustrial TV help you do better? 


You'll never know until you 
investigate! You'll be amazed 
at the versatility, simple opera- 
tion, and low cost of Industrial 
TV systems by GPL, one of the 
world’s leading manufacturers 
of industrial, military and 
broadcast TV. 


Write us today 
for free, illustrated 
brochure on GPL— 
the most complete 
line in the industry. 


GpPL. | om 


GENERAL PRECISION LABORATORY INC. 
PLEASANTVILLE, NEW YORK 


“How | 
MANY | 
JOBS | 


a 
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Yes, Virginia, gasoline does cost less than it did 30 years ago. 
(Before taxes, of course.) Most oilmen know this story; we know how the power in regular 
gasoline has climbed from 50 octane in the mid ’20s to over 90 today. We know, too, what 


a fantastic value gasoline represents as a commodity. An industrial worker labored 283 minutes 


to buy a gallon in 1926; today he works just 6'2 minutes for a better product. We know— lp 
(SHELL 
but the public does not. What are you doing to tell them? SHELL OIL COMPANY 7 
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Tubing stretch mill, Youngstown, Ohio. Electronically controlled mill to be completed during 
second quarter of 1958 . . . will provide increased production for Tubing comparable to our 
increased capacity for Casing. Both Upset Finishing Mill and this facility will greatly 
augment our existing No. 1 and No. 2 Seamless Mills in Youngstown. Photo shows mill 


building under construction. 


Two years ago, ground was broken for our three 
new seamless Pipe facilities. The express purpose 
of this massive expansion program was to make 
YOUNGSTOWN’'S production capacity and seam- 


less pipe product mix conform to the future needs 


of the Oil and Gas Industries. These seamless pipe 


facilities are now integrated with your demands. 
This means you can look to YOUNGSTOWN for 
a full line of Oil Country Tubular Goods without 
limitations as to size, grade or finish in Drill Pipe, 
Casing, Tubing and Line Pipe! 


v¢ 
SHEET AND TUBE COMPANY 


Manufacturers of Carbon, Alloy and Yoloy Steels 


Youngstown, Ohio 


No. 3 seamless mill, Indiana Harbor, indiana. 
Fully automated, ultra modern mill . . . began 
operating September 30. Contains ‘world’s 
largest Rotary Billet Heating Furnace . . 
adds to our over-all capacity in both alloy and 
carbon casing. Offe rs API casing in sizes 442"’ 
5’’,5!0"’ and 7”, in grades H-40, J-55, N-80, i in 
ranges 2 and 3... plus line pipe in sizes 415"", 
5%’ and 6°«’’ O.D. in grades A, B, X-42, 
A106, A53 in single and double random 
lengths. Photo shows kotary Furnace in 
foreground. 


Upset finishing mill, Youngstown, Ohio. Also a fully automated mill began operations Septem- 
ber 15. Contains a pair of automatic upsetters with attendant furnaces plus a full-length 
normalizing furnace for highest quality control of all products. This mill adds to our capac- 
ity for Drill Pipe in grades D, E, x-95 and in Upset Casing (Speedtite). Photo shows 
upsetter and control panel in foreground, normalizing furnace in left rear. 


a 
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How Standard helps your tax dollars buy 
3 miles of superhighway for the cost of 2 





Asphalt can save billions of dollars on the 41,000 miles of superhighways the 
U.S. will build in the next 15 years 


Heavy Duty Asphalt Costs 20% to 50% Less Than 
Other Pavements. This means extra miles of superhighways 
for your tax dollars . . . smoother, more enjoyable miles, too. 
Safe, skid-resistant asphalt cuts down headlight and sunlight 
glare, makes lane markers easy to see. 

To help bring you more miles of superroads faster and at 
lowest cost, Standard* operates nine asphalt refineries across 
the nation. Our scientists work with highway engineers on 
improved construction methods and the kind of low-cost 
maintenance that can make asphalt highways even better — «qp,o,0h Standard’s wholly owned subsidiary, 
and stronger after many years of service. American Bitumuls and Asphalt Company 


w/ STANDARD OIL COMPANY OF CALIFORNIA 


plans ahead to serve you better 


over 50,000 miles of new and 
improved highways by 1970 
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LIFTS 15 TONS 


One-man 


CRUISER | | TRAVELS 21.5 MPH 


Take another look at this Koeh- 
ring 205 Cruiser. It brings you the 
economy of one-man control for crane 
work-and-travel — plus road speeds up 
to 21.5 m.p.b. This way, one fast- 
moving Cruiser efficiently serves sev- 
eral widely-separated work-areas — 
travels 30, 40 miles or more to do a spe- 
cial lifting or material-handling job 
— and returns, all in the same day. 


30% gradability 


Cruiser highway travel is unrestricted. 
Overall width is only 8 feet. Axle-load 
distribution meets street and highway 
regulations in most areas — even when 
carrying 25-foot folded boom. For all 
its speed and roadability, the 4-wheel- 
drive Cruiser has plenty of tractive 
power. It climbs 30° grades — is easy- 
handling, maneuverable on or off- 
pavement. Turns in 27'2-foot radius 
— has power-steering, smooth torque- 
converter drive, big air-hydraulic 
brakes. One engine supplies all power 
for work and travel — one man con- 
trols all operations. Consider what this, 
alone, can mean in lower costs, and in- 
creased efficiency on your work. 


Big work capacity 


In addition to 21.5 m.p.h. travel speed, 
you also get a full range of low shuttle 
speeds from 0 to 7 m.p.h. for lift-and- 
carry. It safely lifts up to 15 tons 
(based on 85% rating). Boom lengths 
range from 25 to 70 feet. Or, 15 to 30- 
foot jib can be added to 65-foot boom. 
As a clamshell or dragline, the Koeh- 
ring 205 Cruiser handles 12 to 34-yard 
buckets on a wide work radius. It 
readily converts to /2-yard shovel or 
hoe. Truck or crawler mounting also 
available. Call Koehring distributor — 
or write us today for complete details. 


KOEHRING 
DIVISION OF KOEHRING COMPANY 


MILWAUKEE WISCONSIN 
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KENNEDY VALVE 


Announces the availability of 


DUCTILE IRON VALVES 
In Sizes 2” through 24” 


Dimensionally these valves meet or exceed 
A.P.1. 600 specifications. 


Combining the strength 


toughness and impact 


resistance of steel 
with the corrosion 





resistance of cast iron 


e@ WRITE, WIRE OR PHONE 
YOUR LOCAL REPRESENTATIVE 
OR 
ELMIRA, NEW YORK 


wo 
KENNEDY 
VALVE 


MFG. CO. 
NEW YORK CHICAGO SEATTLE AN FRANCISCO 


ELMIRA, NEW YORK The KENNEDY VALVE The KENNEDY VALVE The HENNEDY vA ve 
MFG CO mFG CO Western Avenue MEG 
tet Soet® Avenue 3046-12 South Care eattie Wash 3° 150 Tenth Sr 


VALVES New Yor (2 NY 
FIRE HYDRANTS 


« OFFICES AND WAREHOUSES «+ 





e SALES OFFICES IN PRINCIPAL CITIES 
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Canadian Seaboard Selects BS=B 


PAh@snto -SMACIE 


For Lease Production Automation 


With BS&B, Ltd’s completion of this installation in the Pembina Field 
near Drayton Valley, Alberta, the Canadian Seaboard Oil Company, of 
Calgary, became the first producing company in Canada to achieve full 
lease automation with a BS&B PHANTO-MATIC Lease System. 


The PHANTO-PUMPER unit, housed in the par- 
tially completed building at left in the picture above, 
automatically handles the production from four wells 
which are connected to the production header assembly. 
It is here that wells are individually switched from 
production to test and data recorded on a strip chart, 
then switched back to production again. Also included 
in this unit are production and test separators. 

From these separators the oil goes to a 300 bbl. 


surge tank (at right in the picture), and then to the 
25 bbl. PHANTO-GAGER (center) which does the 


Bed | 








actual measuring of the oil to the pipeline. Both the 
PHANTO-PUMPER and the PHANTO-GAGER 
are skid-mounted units and are electro-pneumatically 
controlled. Illustration at right shows the PHANTO- 
PUMPER controls console. 


Auxiliary equipment includes a standby generator 
which is automatically started in case of power failure 
to the lease, an air compressor to supply air to the 
pneumatically operated valves and a 3-pass indirect 
heater to heat oil going to the two separators and 
through the surge tank. 


BS&B PHANTO-MATIC Lease Systems are available for handling lease 
production ranging from only a few wells up to a hundred or more, and 
may be purchased either as completely integrated systems or in component 
parts to supplement existing equipment. Ask your BS&B Man—or write for 


full information to... 








. 


... your low-cost key to high octane 


Atlantic’s Catalytic Reforming Process continues to prove 

its ability in giving superior results on a broad 

variety of feed stocks. Catforming’s simplicity brings savings 
through increased efficiency every step of the way— 

actually eliminating many profit-robbing intermediate steps. 


Regardless of the volume of your charge stock, 
Catforming deserves your attention. One major reason 
that Catforming has “proved out” commercially is 
attributable to Atlantic’s broad experience in all phases 
of petroleum refining and processing. 


We invite your inquiries on Catforming. Write or wire 
The Atlantic Refining Company, Research and 
Development Dept., P.O. Box 8138, Philadelphia 1, Pa. 


MUG it’s the CATALYST that counts 
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Sleeves supported on 
habs. Metal end ring 
1s dust and moisture 
resistant and wear- 
proof. No perishable, 
non-metallic ele 
ment is involved 


Positive lubrication — 
Fast’s design assures 
continuous film of lubri- 
cant on load-carrying 
surfaces. Lubricant is 
protected from pollution 
by exclusive end ring 
design. Lube plugs in 
sleeve flanges afford 
convenient access 











Unique centering 

of sleeves — 

No crank action or 
vibration ts possible 
because end rings 
are positively posi- 
tioned on transverse 
center line of hub 
spline faces 











Fast’s Model B coupling reduces downtime 
and upkeep for light-to-medium drives 


Mechanical flexibility eliminates costly shutdowns 
and expensive shaft replacements. But —it’s only 
one of many cost-saving features. 

Now you can profit from the durability and 
economy of famous Fast’s couplings in a smaller 
and lower-cost version available in 5 sizes for 
shafts 'o” to 3!” 

The Model B coupling gives you the same fea- 


tures that have made Fast’s the world’s leading 


in diameter. 


Engineered Products 
Sold with Service 


FOR FURTHER INFORMATION ON 
ADVERTISED PRODUCTS, SEE READER SERV! 


coupling for over 35 years. You get the same 
trouble-free performance, longer service life and 
You get prompt 
delivery because stocks are on hand to meet prac- 


lower maintenance costs. also 
tically every need. Free engineering service is also 
available. 

Write today for more details to KoppeRs Com- 
PANY, INC., Fast’s Coupling Dept., 3203 Scott 
Street, Baltimore 3, Md. 


THE ORIGINAL 


FASTS Couplings 


THE PETROLEUM ENGINEER, March, 1958 











“Reed has always made bits of 


the highest quality... and these 


jet VY bits are the best yet!” 


G. W. Wilcox knows what he's talking about 
He should—he's been with Reed for 37 of the 
Company's 39 years of operation. 

He started in 1921, just about the time the 
first slush-lubricated rock bit was being introduced 
to the drilling industry by Reed. Since then he's 
been on hand to play an important part as new 
Reed Bits have been developed to keep up with 
the requirements of ever-tougher, ever-deeper 
drilling. For example, he shared in the intro 
duction by Reed of the application of hard metal 
to cutting surfaces, which greatly increased foot 
age drilled per bit; and in the development by 
Reed of the first roller bearing (anti-friction) 
rock bit, which increased footage and lengthened 
bit life. 

Son G. C. Wilcox has also been around for 
a while, having followed in his father’s footsteps 
and joined Reed in 1943. He has seen at first 
hand the important Reed contributions of later 
years—such as the development of the first field 
replaceable slush nozzle rock bit of Reed unitized 
design; and of course, the introduction of th« 
most advanced rock bits in use today, Reed Y-Bits 
—the Regular type as well as the Jet type with 
exclusive Flush-Flo return ports, pictured at left 

Reed is proud to have loyal, capable employees 
like the father-and-son team of G. W. and G. ¢ 
Wilcox. They are worthy examples of the typ« 
of skilled, experienced craftsmen to be found on 
the Reed team. 

Though product designs change to keep pace 
with changing needs, men like these are your 
assurance that Reed will always maintain one 
unchanging high standard—the Reed standard 
of quality. 


Reed Roller Bit Company R22 


Houston |, Texas 


4 
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Specialty Fabrication for Processing, Plants 


Glitsch specializes in intricate tooling and fabricating of 
ferrous and non-ferrous materials . . . alloys and stain 
less steels. We design and fabricate kiln internals for 
cat-cracking units, reactor and regenerator beams and 
baffles, special piping, welding, steel components .. . in 
fact any equipment which must be expertly engineered 
for weight and strength ratios or special construction 

Whatever your requirements, you will find valuable 


experience and modern, complete fabricating facilities 


Fritz W. Glitsch & Sons, Inc. 


at Glitsch. And once we do a job for you, we know you 
will call us back because you will like the way our 
“Single Engineering Responsibility’ complements your 
own production program. If you require any kind of 
specialty fabrication . . . for any process plant. . . call 
in Glitsch. Then you are assured of getting your job done 
right, and right on time. If you would like more infor- 
mation on Glitsch fabricating facilities, ask one of our 
representatives or write to us at P.O. Box 6227 in Dallas. 
There is no obligation, of course. 





Glitsch 


Sales Offices in Dallas e New York @ Tulsa @ Cleveland @ Chicago @ Louisville e Houston @ Los Angeles @ Uxbridge 


FOR FURTHER INFORMATION ON 
ADVERTISED PRODUCTS, SEE READER SERVICE CARD 
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GRAPH II 


{| PIPE FACTOR, f, 


- ™ _ OUTSIDE DIAMETER OF PIPE, IN 
TOTAL LENGTH OF PIPE LINE, 





FIG. 1 
MINIMUM COMPRESSOR 
HORSEPOWER REQUIREMENTS 

AT VARIOUS DELIVERY CAPACITIES 

(1273 MILE PIPE LINE STRESSED 
TO 35715 LB. PER SQ. IN. ANGLE TYPE | 
MPRESSORS, M y, | 1 

mafire evr saEnsaanvaueen TH These curves are taken from the article entitled “Solving 


Problems of Gas Pipe Line Design by Use of Significant Fac 


eee! SCC 


ttt . TTT = oe tors” by C. L. Brockschmidt and M. K. Hager that was pub 
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100,000 lished in The Petroleum Engineer in December, 1944, pages 


| 
+ 


=o 


+ - +—+ ; 142 to 164, inclusive 


ION) 


Graph | (upper left) plots values of the length factor (F, 


| 
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3 
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(EXCLUSIVE OF FIELD STAT 


vs. the total length of pipe line in miles (L,) 


' 
+ 


+ 


Graph Il (upper right) plots values of the pipe factor (f, 


+ 





vs. the O.D. and wall thickness of pipe. 


+ 


Fig. 1 (lower left) is a plot of the optimum solutions of 


examples | and 2 as explained on Sheet 4 of this series. The 


; 


conditions assumed for these examples are as shown at the 


top of Fig. 1. The optimum solution points used for con 


HP. 


structing this curve are as follows: 


Total B. HP . 

Point No. of Deliverability, (Exclusive of 

No. Stations Cu. ft. per day Field Stations) 
250,000,000 37,500 
300,000,000 69,000 
; 350,000,000 113,800 

TT : 280,000,000 55,000 


| ian TIT 331,000,000 95,000 
occu rt HE 
30,0001. DELIVERAGHITY AT TERMINUS, M MON CU N CU TP FT_PER DAY 


240 60 a 
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MAJOR PIPELINES 
EVERYWHERE 


are served better by the very best... 
Walworth Lubricated Plug Valves 


Walworth Cast Steel Lubricated Plug Valves enjoy a long record of success- 
ful service on pipelines the world over. In design, construction and perform- 


ance they stand unsurpassed. 


Other Walworth products include Gate, Globe, Angle and Check Valves 
in a wide range of types and sizes for the oil and gas industries. Sold by 


distributors in principal centers throughout the world. 





WALWORTH 


60 East 42nd Street, New York 17, New York 





SUBSIDIARIES: {JJM ALLOY STEEL PRODUCTS CO. Cnt Rgu CONOFLOW CORPORATION & GROVE VALVE & REGULATOR CO 
SOUTHWEST FABRICATING & WELDING CO., INC. © M & H VALVE & FITTINGS CO. BP watwort COMPANY OF CANADA, LTD. 
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We're Guided By Service 
As Well As Performance 


IN STANDARDIZING on GASO PUMPS 


Let’s face it. It isn’t pumps but pumping service that 
we buy when we place a pump order; and it’s service that 
sold us on Gaso Pumps. Service that starts with intelligent 
recommendations by nearby distributors. Service that con- 
tinues through years of dependable performance. And service 
that extends, in many cases, a quarter-century beyond the 
purchase date, with the immediate delivery of parts for long- 
obsolete standard models. Because of such service, Gaso be- 
came a habit with us...a habit we made official by specifying 
Gaso Pumps whenever the requirements fall within their 
capacity range. 


Fig. 3466 Horizontal Triplex Plunger Pump. Maximum 
speed, 250 RPM. Maximum capacities and pressures 
91 barrels per hour at 1180 PSI; 179 barrels per hour 
at 600 PSI. Write for 1958 catalog 


DISTRIBUTORS GASO PUMP & BURNER MFG. CO. 


TULSA, OKLAHOMA 


W. L. SOMNER COMPANY, Shreveport, 
Export Office: 149 BROADWAY, NEW VORK 


Lovisana * Odessa, Texas ¢ Tinsley, 
Mississippi * Brookhaven, Mississippi 


POWER PUMPS, INC., Long Beach, 


California * Farmington, New Mexico 
PEDDLERS, INC., Houston, Texas 
PUMP ENGINEERING CO., Wichita Falls, 
Texas 


LUFKIN FOUNDRY & MACHINE CO., 7 ; 
veg re! bo for every oil industry need 
HAGUE EQUIPMENT CO., INC., 

Evansville, Indiana 
LUFKIN MACHINE CO., LTD., 

Edmonton, Alberta 











Fabricated from special 1%-inch plate, each re- 
actor is 17 feet, 6 inches in diameter and weighs 
im excess ef 100,000 pounds. 


Spherical reactors, essential in the changing 


pattern of catalytic processing, leave 
Wyatt’s Houston plant for duty 


in oil refining. 


ee 62 6288 C0028 8088 060890 © @ 8 6 


Wyatt de Mexico, S.A. 
Mexico City, D.F. 
Mexico 


Wyatt’s Plastics, Inc. 
Available when plastic 


material will counteract 
corrosion. 


MANUFACTURERS AND ERECTORS SINCE 1913 





Increase wasn't as steep by 
comparison to high climbs of 
other years but petroleum in- 
dustry operations were not 
exactly leveling off . . . 


Here’s the record for 1957: 
Oil Production Up 1°% 
1 in 4 Wildcats Successful 
Export Volume Up 21% 
800 Miles Crude Lines Built 
2000 Miles Gas Lines Added 
2500 Miles of Distribution Lines 


H. G. Cochrane 


~@ « 
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Natural gas stole ‘57 show. Trans-Canada completed its 34-in. western leg to Winnipeg. Here 
pipe is ready to be pulled into Assiniboine River as part of dual crossing 


CANADA HAS GOOD YEAR 


THE CANADIAN PETROLEUM in- 
dustry has become so accustomed to 
25 percent and, more recently, 30 per- 
cent increases in annual production of 
crude oil over the past decade, that in- 
crease of a mere percent in 1957 
over the previous year came as a shock 
First signs of a leveling off began to 
appear during the second quarter. By 
the fourth quarter output fell behind 
that of the last quarter of the previous 
year by 2'2 million barrels 

For the full year, however, a new 
record was again posted at 183 million 
barrels, up 7 percent compared with 
the 170 million barrels produced in 
1956. Estimated gross value of produc- 
tion at $433 million compared with 
$408.5 million in 1956. That was a 
creditable showing in the face of only 
a 4% percent gain in Gross National 
Product, and the sharp declines in rail 
traffic and in base metals, steel, lum- 
ber, and motor vehicle production, to 
mention a few 

Slower marketing pace noticeably 
affected development drilling during 
the latter part of the year. Production 
capacity is some three years ahead of 
indicated market growth and con- 
tinues to increase at the rate of around 
100 wells per month. Possibility that 
1958 may show a further drop in do- 
mestic consumption and exports raised 


the question at year-end prorauion of 
development drilling. 

Though development wells drilled 
during the year were down about 10 
percent, a record number of wildcats 
drilled totaling 12 percent more than 
in 1956, the success ratio holding close 
to one-in-four ratio of the previous 
year. Footage of holes declined to 
about 15 percent below 1956. Active 
rigs at year-end were 20 percent fewer 
than a year previously. 

Geophysical activity continued at u 
consistent pace. No major new oil pools 
were discovered in 1957 comparable to 
the finds in Pembina or Sturgeon Lake 
however, important discoveries were 
made in the Innisfail area, the Virginia 
Hills, Swan Hills and Edith Lake areas 
and in the Kaybob-Iosegun area south 
east of Sturgeon Lake, all in Alberta 


Saskatchewan, B.C. Output Up 

British Columbia production ex 
ceeded 300,000 bbl for the first time 
double its previous total output. On the 
other hand Manitoba, with production 
of some 6 million barrels, failed to 
duplicate the 37 percent gain in output 
recorded there in 1956. Only a gain of 
some 6 percent was shown for 1957 

Repeating the spectacular 66 per- 
cent gain in production experienced in 
Saskatchewan in 1956. producers r 
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corded another 68 percent gain in out 
put over the previous year. Much of 
this gain was at the expense of Alberta 
producers. With her many light gravity 
fields in the southeast corner of the pro 
vince some 800 miles nearer Ontari 
and mid-U.S. markets, Saskatchewan 
producers have captured an increasing 
proportion of these markets with a 1957 
output close to 36'2 million barrels 


Export Pattern Changes 
The export market for 
crude, which accounted in 1956 for 
third of production, was substantially 
bettered during the past year. Healthy 
increase in export volume of some 21 
1956 was encouraging, 


Canadian 


percent over 
but was marked by a cisappointing de 
crease in exports to the Pacific Coast 
and a sharp increase in exports to 
northern states. Collapse during the 
second half of the year in the export 
demand for westbound oil was due to 
softening of tanker rates, to a long re 
finery strike at Vancouver, and to 
general U.S. opposition to imports 

A realistic appraisal of all the diver 
gent factors makes a forecast of ex 
ports for 1958 extremely hazardous 
The down-trend in tanker rates, the ex 
tent to which natural gas may replace 
oil for heating, the possible impos) 
tion of fairly rigid import quotas across 
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For frozen muskeg and heavy snow conditions in northwestern Alberta, Shell equipped its 
seismic parties with tracked vehicles. Chassis and tracks are made by Bombardier of Quebec, 
while the bodies are designed and built to Shell specification in Alberta. 


the border, and new supplies to the 
California market from New Mexico 
started in January, are all factors to be 
weighed. But the general feeling ap- 
pears to be that a leveling off or mod- 
erate uptrend in exports of Canadian 
crude is to be expected during the 
coming year. 


Canada Needs to Protect Oil 

Of the three major American pro- 
ducing nations, Venezuela, the U. S. 
and Canada, only Canada has sofar 
failed to protect its domestic oil in- 
dustry. 

The U. S. last August applied “vol- 
untary” oil import controls. But unless 
importers comply, control may be im- 
posed by legislation. The plan may be 
extended to refined products. United 
States has substantially increased pro- 
duction in recent months, and is aiming 
at a further increase in 1958 with a 
target of raising U. S. production to 
more than 70 percent of the nation’s 
producibility. By contrast, Western 
Canada ended 1957 producing at 45 


percent of potential. 

The tanker surplus was increased by 
imposition of U. S. controls, and is 
likely to continue through most of 
1958. Tanker operators have been 
carrying oil at cut prices with no profit 
in preference to laying up their vessels. 
These tankers have substantially in- 
creased the flow of Venezuelan and 
Mid-East oil into Montreal. 

Venezuela oil has been dislodging 
Alberta crude from northern Califor- 
nia, and even from the Puget Sound 
market connected by pipeline from 
Alberta. 

Further aggravating the Western Ca- 
nadian industry's oil problems last fall 
was the import, up to the time the St. 
Lawrence froze over, of surplus U. S. 
refined products into Montreal at cut 
rates. These supplies came by distress 
tankers from the Gulf Coast, from U.S. 
Great Lakes refineries, and even up the 
Pacific Coast to Vancouver and thence 
by rail to Manitoba. With opening of 
navigation in the spring the movement 
may be resumed. 


Duhamel Field, Alberta, where Mobi! Oil of Canada, Ltd., is conducting exploratory and 
drilling operations. Alberta production was down for 1957 but Saskatchewan, British Columbia 
and Manitoba made gains. Overall Canadian output was up 7 percent. 


Final protest to the United States on 
the West Coast import control pro- 
gram through diplomatic channels is 
planned, even though the cut on the 
West Coast would amount to some 
4400 barrels daily or less. What Can- 
ada fears is that restrictions now would 
interfere with planning for expansion 
at home. Officials point out importing 
companies in the VU. S. can still bring 
in Canadian oil, since the program does 
not specify the sources on which they 
must draw. 

But in dwelling upon the worries 
over restriction of crude oil imports to 
United States, export of natural gas, 
and Canadian taxation policies, pro- 
ducers seem to be overlooking an im- 
portant economic trend. It is that 
Canada is practically the only nation 
with any serious expectation of increas- 
ing oil production at all in 1958. 

The increase promises to be close 
to the increase for the full year of 
1957, and should include a moderate 
gain in domestic sales. Moreover, it 
was believed to be market conditions 
rather than import quotas that were 
limiting the movement of Canadian 
crude to the United States during the 
fall of 1957 and early weeks of 1958. 


Eastern Market the Solution? 

Alberta producers should set their 
sights on the Quebec market area now 
served with foreign crude from the big 
250,000 to 300,000 bbl per day Mont- 
real refineries, according to many of 
the independent companies. Here is 
concentrated about a third of Canada’s 
refinery capacity. Most of the major in- 
tegrated companies are strongly op- 
posing the move. 

Though capture of the Montreal 
market for western oil would raise 
western Canada’s output by around 
25 percent there would have to be a 
10-cent cut in current wellhead prices 
all across Canada and other adjust- 
ments. Besides this, a second West-East 
oil pipeline could be financed only if 
and when the half dozen big Montreal 
refining companies sign long term 
throughput agreements to buy western 
oil exclusively. 

The independents argue pipeline 
charges could be readily re-adjusted 
upward for intermediate delivery points 
such as Toronto and Sarnia to per- 
mit a lower rate to Montreal. They 
also advocate a customs tariff on fore- 
ign oil at Montreal. But integrated 
companies foresee an assurance of 
price cuts by the present suppliers of 
ocean-borne crude. They also look for 
a bigger potential market in the United 
States within five to seven years. They 
believe it better for western producers 
to wait for this certain market rather 
than to cut wellhead prices and gain 
the Montreal market 
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Refinery Capacity Up Some 

Canadian refinery capacity moved 
up to 774,550 bbl per day in 1957, an 
increase of some 67,000 bbl per day 
over capacity at the end of 1956. 
Cracking capacity at some 336,000 bbl 
per day was reduced by 6600 bbl per 
day during the same period. Present 
crude refining capacity in barrels per 
day is divided as follows: Maritime 
provinces, 45,000; Quebec, 260,800; 
Ontario, 207,500; Prairie provinces, 
192,000; British Columbia, 68,000, 
and N.W.T. 1300. 

Cities Service and Shell are each 
adding 20,000 bbl per day capacity at 
Bronté near Toronto over the next two 
years. The shifting over of a presently 
operating Sarnia refinery to western 
crude will boost further the West's 
share of the Canadian market. 

Construction will begin this spring 
on rebuilding and expansion of Im- 
perial’s Calgary refinery for comple- 
tion in 1959, adding 6700 bbl per day 
to capacity. Shell’s Shellburn refinery 
at Vancouver will expand fomproduc- 
tion of a wide variety of solvents, while 
North Star Oil has just completed ar- 
rangements for addition of catalytic re- 
forming at St. Boniface, Manitoba. 


800 Miles Crude Lines Added 

Although the mileage of crude oil 
pipelines laid during the year was small 
compared with gas pipelines, more than 
800 miles were laid, including 156 
miles of new 20-in. line for Interpro- 
vincial Pipeline in Ontario from Sar- 
nia to Port Credit outside of Toronto. 

The balance was looping programs 
designed to provide in advance for ex- 
pected increases in throughput in 
strategic Trans Mountain’s 
main pipeline was looped for 100 miles 
with 30-in. Westspur laid a 75-mile 
16-in. loop in Saskatchewan, the Pem- 
bina Pipeline main was looped for 36 
miles and InterProvincial looped 33 
miles with 24-in. in Saskatchewan. 

Westcoast Transmission is consider- 
ing building a 650-mile “big-inch” 
crude pipeline from Peace River fields 
to Vancouver, paralleling the com- 
pany’s natural gas pipeline. The project 
may be two years away due to softness 
in the current market for crude on the 
Pacific Coast. Pacific Petroleums is 
also interested as a result of its de- 
velopment in the Boundary Creek, 
Fort St. John, and Buick Creek fields, 
which the line would tap. A similar line 
is planned to Bella-Coola by Act Oils 
Ltd., owned by Canadian Southern 
Petroleums and others. 


regions 


Natural Gas Stole '57 Show 

If Western Canadian oil producers 
were disappointed with their markets 
in 1957, natural gas producers, gas 
pipeline builders, and gas distributing 


Largest refinery in Canada is Imperial! Oil's Sarnia, Ontario, refinery with 78,000 bb! a day 
capacity. Imperial will rebuild and expand its Calgary refinery in 1958. Western Canadian crude 
is now being brought to Sarnia, which will boost market. 


utilities had good reason for enthus- 
iasm. For them 1957 was a year of 
solid accomplishment. More than 2000 
miles of main line and gathering sys- 
tem construction and at least 2500 
miles of distribution systems in towns 
and cities including customer services 
were laid during the year. 

With completion of the Westcoast 
Transmissions system in October, 
Peace River gas deliveries commenced 
to customers through the completed 
distribution systems in mainland Brit- 
ish Columbia communities served by 
Inland Natural Gas Company. Canad- 
ian gas replaced imported gas in the 
Vancouver area and reversed the north 
ward flow by feeding Canadian gas 
into the Pacific Northwest pipeline, 
south of the international boundary. 

To the east, Trans-Canada completed 
its 34-in. western leg as far as Winni- 
peg by early September, and gas 
deliveries to Regina, Brandon, Portage 
la Prairie and Winnipeg commenced 
in the same month. 

The long open fall weather per- 
mitted the Northern Ontario Pipeline 
Crown Corporation finally to reach 
Fort Wiiliam-Port Arthur with its 310 
mile 30-in. pipeline by the first week 
in December. By year end Alberta gas 
was available through 910 miles of 
line from Alberta gas fields to Lake- 
head cities. 

Still further east, Trans-Canada’s 
20-in. section between Toronto and 
Montreal was completed to the Island 
of Montreal, as well as branches to 


serve Lindsay and the Ottawa-Hull 
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area, awaiting a temporary supply of 
borrowed gas from the Dawn Town 
ship storage fields of Union Ges Com 
pany 

In southwestern Ontario Union Gas 
was Close to completion of its 142-mile 
main pipeline from Dawn Township 
to Hamilton and to connect up with 
the Toronto-Montreal leg of the Trans 
Canada pipeline. 


Duplicate Pipelines Considered 

Thus with natural gas available to 
most of the important centers across 
Canada, with exception of those be 
tween Lakehead and Toronto, and dis 
tribution systems in various stages of 


completion, a serious re-appraisal of 
Canada’s export position is called for 
The indicated rapid market build-up in 
eastern Canada and on the West Coast 
has exceeded earlier expectations. A 
maximum throughput rate, including 
export, of some 650 million cubic feet 
daily within four or five years is con- 
sidered not only possible but practically 
certain 

This means both Westcoast and 
Trans-Canada must have vast looping 
programs underway by that time to 
provide added capacity for the next 
round of expansion. This in turn Calls 
for more development of gas fields, the 
proving up of further gas reserves, and 
federal and provincial approval for the 
movement of further gas to these 
markets 

Several of the large gas distributing 
companies have forecast that within a 
vear they will be in the market for 
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1963 contract volume increases rang- 
ing from 40 percent upward. Besides 
this are the potential fuel and raw ma- 
terial needs for large industrial, metal- 
lurgical and petrochemical application. 


Gas Popular in Canadian Cities 
If gas distribution companies’ ex- 
perience in Toronto and Vancouver is 
typical, there will be rapid acceptance 
of natural gas as a Canadian fuel in 
towns and cities all across Canada. Cal- 
gary and Edmonton in Alberta, of 
course, have gas at their doorstep, and 
have used it for many years in spite of 
competition from abundant and cheap 
coal from nearby mines 
Gas consumers of 
menced building up its market in that 
city several years ago with a temporary 
supply of natural gas from Gulf States, 
pending arrival of Alberta gas late this 
year. Vancouver got a temporary 


Toronto com- 


supply from “The Four Corners” via 
Pacific Northwest pipeline about a year 
ago pending arrival of Peace River gas 


via Westcoast Transmission in Sep 


tember last year 


Reserves Build Up Rapidly 

Western Canada’s gas reserves are 
placed today at anywhere from 25 to 
28 trillion cubic feet, of which 18.3 
trillion are in Alberta. Alberta’s 30- 
year requirements are estimated at 7'2 
trillion feet and exports approved to 
other provinces and the U. S. are 5.75 
trillion feet leaving a present surplus 
of 5 trillion feet. It is estimated re- 
serves are increasing at the rate of two 
to three trillion feet yearly, most of it 
incidental to the search for oil 

Recent major discoveries in AIl- 
berta’s southwestern foothills and at 
East Calgary and Crossfield have added 
tremendously to reserves. The big Pem 
bina oil field will also be a large gas 
producer once facilities are completed 
to make use of flare gas. 

Search for natural gas to supply the 
various pipeline systems, completed 
and proposed, has spread to most of 
the areas tributary to them within the 
provinces of British Columbia and AI- 
berta. Almost every active company 
has had a part, large or small, in ex- 
ploration and development. Pacific 
Petroleums has played the major role 
in the Peace River and Fort St. John 
fields that are supplying Westcoast 
lransmission. Prominent among the 
groups that will supply Trans-Canada 
stand Canadian Delhi, British Ameri- 
can Oil, Shell Oil and Provo Gas. 

Active in exploration and develop- 
ment of gas fields for supplying the sec- 
ond West Coast project from Savanna 
Creek are Phillips Petroleum and Ca- 
nadian Husky. Gas fields tributary to 
the proposed Canada Southern project 
include reserves of Canadian Western 
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Huge machines conquer the Canadian terrain for oi! operations. Here one of six traxcavators 
is clearing way for Westcoast Transmission pipeline. Gas line was completed in October 


Natural Gas. A 500-mile gathering 
line is envisaged from the Fort St. John 
area through Pembina and Sundre, 
with possibly the south half of British 
American’s Pincher Creek field. The 
East Calgary field, discovered by Jef- 
ferson Lake Sulphur and Merrill Petro- 
leums would also be tied in, as well as 
recent Texaco foothill discovery at 
Castle River and the Shell Waterton 
find northwest of Pincher Creek field 


Export Permits 

Trans-Canada has an export permit 
from the Alberta government for 4.35 
trillion cubic feet, subject to a daily 
limitation of 650 million cubic feet 
It now appears these peak require- 
ments will be met as early as 1961-62 
Westcoast Transmission with govern 
ment approval for a throughput of 660 
million cubic feet per day, 83 percent 
of which is exported, applied early in 
1957 for permits to increase its exports 
by 170 million feet daily from Savanna 
Creek field in southwestern Alberta 

Alberta and Southern Gas seek per- 
mission to export 450 million cubic 
feet per day to the California market 
through a 1300-mile pipeline through 
the Crow’s Nest Pass costing $330 mil- 
lion. Competition among Westcoast 
and Canada Southern is stiffening well- 
head prices and forcing Trans-Canada 
back into the gas buying role in 
Alberta 


Study Export of Energy 

lhe first policy declaration on natu- 
ral gas export policy by Canada’s new 
Prime Minister Diefenbaker, was an- 
nounced to Parliament November | 
The Royal Commission, chaired by 
Henry Borden, is to study the whole 
range of energy sources and uses. He 


stated Canada’s policy on export of 
energy in any form would not be estab 
lished until the Commission makes 
formal report. Apparently no decision 
can be looked for until 1959. This was 
a shock to pipeline and gas company 
officials, and natural gas producers 
were deeply disappointed at the im 
plied long deferment of further export 
permits. 

Dr. John Davis, in a report he pre 
pared for the Gordon Commission on 
Canada’s Economic Prospects, released 
last December, stirred up considerable 
controversy regarding the export ot 
natural gas. In it Davis points out that 
countries or states or provinces that 
produce energy and put it to work ef 
fectively at home, rather than those 
that produce the most energy, are the 
ones that reap the greatest economic 
benefits. 

“Canada will benefit from develop- 
ment of its energy sources. But it will 
benefit more if a growing proportion of 
that energy can be put to work at 
home,” the report states. “But this does 
not mean refusing to export energy 
we cannot use.” Davis has assumed 
the wellhead price for gas will double 
in the next 25 years. He draws the con- 
clusion that export of gas is not neces 
sarily beneficial, that perhaps it would 
be better to keep the wells capped until 
there is a bigger market for it at home 

Editorially, “Oil-in-Canada” points 
out that “the basic fallacy in this rea 
soning is the assumption that there is 
any advantage in holding on to an ex 
pendible commodity in the hopes of an 
ultimate price rise. This was done very 
effectively by John MacFarland with 
wheat in the early ‘thirties,’ — so ef 
fectively that Canada has not yet re 
covered some of the lost markets.” * 
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What a Petroleum Economist Does 


Here is a rare and interesting article 


about the functions of an economist in an 
oil company — a role that has developed 

into an indispensable part of a successful 
organization. You can learn: 


Problems of coordination committees 


and how an economic unit can help them. 
Specific do’s and don’ts for organizing 


a satisfactory economic advisory unit. 


Advice on how to select and maintain 
an adequate staff... department proves 
excellent training for executives. 


Breakdown on what management 


wants and how to build up information 
and analyze it. 


Serge B. Jurenev 


THE PETROLEUM INDUSTRY 
prides itself, and rightly so, on being 
one of the largest, most progressive and 
best managed industries in this coun- 
try, and for that matter, in the Free 
World. To staff its expanding and in- 
creasingly complex operations, it has 
created a demand for men with new 
types of skills 

In response to the petroleum in- 
dustry’s call, technical schools have 
brought into being during the past few 
decades the petroleum geologist and 
geophysicist, the reservoir engineer, 
and a variety of experts in the fields of 
petroleum technology and _ petro- 
chemicals. 

But the industry itself, rather than 
any school, had to produce its own 
breed of economist — the petroleum 
economist. To do so it had to draw 
initially on academic circles, financial 
and investment institutions, and on 
certain government agencies, such as 
the Bureau of Mines, for men with 
general economic training and back- 
ground, The industry has also brought 
up some of its own talent from the 
ranks in the operating departments 
The creation of the new breed of eco 
nomist has been a slow and painstak 
ing process. Because it was started re- 
cently, it is far from being completed 

Paper presented to a session on Petroleum 
Statistics at annual meeting of American Pe 
troleum Institute, Chicago, Illinois, Novembe 


, 1957, under title of “Functions of an Econo 
mist in an O Company 


Those of us who pride ourselves on 
being petroleum economists have one 
thing in common: We are creatures of 
the management of our respective com 
panies. Among the several degrees 
which most of us hold, there is no such 
thing as a master’s or doctor’s degree 
from any established school in the 
science of petroleum economics. We 
learned our lessons in this science on 
the firing line of active operations of 
an oil company. Naturally, as is the 
case with every firing line. there have 
been some casualties 


Before going into reasons for such 
failures as have occurred, two more 
immediate questions need answering 


1. What circumstances prompted 
management decisions to create a novel 
job of a petroleum economist? 


2. What does it take to be a petro- 
leum economist and to be able to meet 
management’s requirements? 


lo answer the first question, let u: 
look at the makeup of an integrated 
oil company. As the saying goes, it is a 
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S. B. Jurenev joined Continental in New Yor! 
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He organized the coordinating and 
planning department in 1948 and the following 
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> 
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Miniature, automatic pilot plants designed by CEC for the chemical and 
petroleum industries are providing faster, more accurate data for studies 
of new process-design concepts. Integrated instrumentation in unattended 
operation can be programmed for continuous composition analysis ...data 


logging, scanning, computing, or closed-loop operation ...with data as the 


, , Tine 
product. Write for the complete story in BULLETIN CEC 3013-X2. ~* 


systems division COnsSOlidated Electrodynamics 


300 N. Sierra Madre Villa, Pasadena, California | Offices in Principal Cities Throughout the World &) 


Plant includes utilities, reactor, distillation. Instrumentation 
includes digital computer, logger, scanner, product-composition 
analyzers, controllers, graphic panel, digital programmer. 
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Organizational Chart of Continental Oil Company's Coordinating and Planning Department. 


combination of four legitimate widely 
divergent businesses and of a crap 
game, all rolled into one piece. The 
crap game, of course, is the explora- 
tory end of our operations. The four 
legitimate lines of business comprise 
crude oil production, crude oil pro- 
cessing and petrochemicals, transporta- 
tion, and marketing. 

The more complex and wider spread 
geographically these functions become, 
the greater is the need for overall co- 
ordination. But proper coordination 
of operations of existing facilities is 
only one of the many major tasks which 
the management of an oil company 
faces. 

Equally important is the program- 
ming of future operations and direc- 
tion of the flow of capital into new fa- 
cilities. Consequently, the oil industry 
management is continually faced with 
two basic problems: 


1. Most efficient and balanced op- 
eration of present facilities. 


2. Proper channeling of additional 
funds into new facilities which are 
selected on the basis of their relative 
profitability. 


A logical solution of the coordina- 
tion and programming problems was 
found in the creation of interdepart- 
mental committees. Committees of this 
nature now exist under various names 
in almost every good-sized integrated 
oil company. 

These coordination mechanisms are 
confronted with a set of problems 
which, in varying degrees, are common 
to all integrated oil companies. Gen- 
erally these problems can be subdivided 
into: 


1. Problems resulting from chang- 
ing trends in general economic condi- 
tions or changing trends in the petro- 
leum industry. These changes in trends 
vitally affect the pattern of every oil 
company’s operations. 


2. Problems originating within the 
company and peculiar to it. These 
problems may be caused by lack of co- 
ordination or by inadequacy of infor- 
mation supplied to top management. 


3. Problems connected with expan- 
sion, construction, or acquisition proj- 
ects. Some of these projects may be a 
part of long range programs or of regu- 
lar budgets. Others may be of a spe- 
cial nature and may have been origi- 
nated by departmental or regional man- 
agers, by subsidiary companies, or by 
top management itself. 

These problems should not be ap- 
proached from a departmental or re- 
gional viewpoint in a coordination 
committee, because: 


1. Outside economic influences and 
competitive conditions in the industry 
play a decisive part in making deci- 
sions, and in the timing of decisions. 
Departmental managers or regional 
managers are confronted with day-to- 
day operating problems and have no 
time to build up an adequate back- 
ground of general economic or indus- 
try information. 


2. Activities of an integrated oil 
company in the production, manufac- 
turing, transportation, and marketing 
fields are so closely interrelated and in- 
terdependent, that a proper balance is 
needed at all times. Such a balance can 
be struck only if the coordinating 
mechanisms, and top management it- 
self, are continually supplied with 
complete and objective appraisals of 
the operations of individual segments 
of the business. 


3. Budgetary allocations for capital 
expenditures should not be, but some- 
times are, the result of a tug of war 
among departmental or regional man- 
agers. A departmental or regional pres- 
entation of a project is likely to be 
partisan and confined to its own field, 
notwithstanding all the good intention 
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to the contrary. Management, which 
sits in judgment on such a tug of war, 
needs a clear cut and unbiased apprais- 
al of basic facts. 

If the reasoning presented so far is 
accepted, it becomes apparent that the 
effectiveness of the various coordinat- 
ing mechanisms in an oil company can 
be considerably enhanced through use 
of analytical and economic thinking 

Obviously, one man could not pos- 
sibly encompass all segments of an in 
tegrated oil company’s activities. There- 
fore, whenever reference is made in 
this paper to a petroleum economist, 
what is meant is not only the top man 
himself, but also his staff, which com- 
prises an economic unit. Size of the unit 
naturally would vary from company to 
company. Objectives of such a unit, ir 
respective of its size, would be briefly: 


1. It should give due weight to gen- 
eral business and industry trends inso- 
far as they affect an individual project 
or decision. 


2. It should approach all problems 
from an overall company viewpoint 
and not from a departmental or re- 
gional viewpoint. 


3. It should be objective and truly 
analytical in its reports. The unit 
should be able to weigh properly all 
factors, bringing out the cardinal points 
and eliminating those not essential. 


4. It should report promptly, before 
decisions are made. Reports should 
consist of: (a) Brief summary of find- 
ings and recommendations; and (b) 
supporting data to which management 
can refer if the summary is not suffici- 
ently exhaustive and convincing. 


Initiative for the creation of an eco 
nomic advisory unit must 
come from management. 

There are many instances when top 
management itself is not wholly satis 
fied with the effectiveness of existing 
coordination mechanisms and seeks to 


obviously 
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ixperience 


Behind every Clark Compressor and Gas Turbine is 
an ENCYCLOPEDIA OF EXPERIENCE 


The performance of a manufacturer’s products over 
the years reflects the knowledge and skills of their 
builder. This compendium of engineering wisdom at 
Clark Bros. Co. can best be described as the Clark 
encyclopedia of experience. 

The field performance of Clark’s heavy duty com- 
pressors, and the engines and gas turbines which drive 
them, has earned for Clark the reputation of building 
“precision by the ton’. Clark engineering, supported 
by the Clark encyclopedia of experience, is responsible 
for this performance and precision. 

From Clark’s vast experience, the needs of industry 
for ever better machines have been met. From it have 
come the many Clark contributions to the petroleum, 
chemical, and process industries. 

It was the Clark encyclopedia of experience which 
was responsible for: the balanced/opposed principle 
for compressors...the world’s first 2-cycle turbo- 
supercharged gas-engine-driven compressors and the 


oil seal that made centrifugal compressors practical. 
These are but a few of the “‘firsts’’ and of the develop- 
ments, plus the precision and performance, with which 
Clark engineering is credited. All stem from the Clark 
encyclopedia of experience. 

If you use air or gas, you can get full information 
about Clark products to serve your industry by call- 
ing your nearby Clark engineer. Or write Clark Bros. 
Co., 1201 Lincoln Avenue, Olean, New York. 


CLARK BROS. CoO. 


One of the Dresser /ndustries 


Sales and service outlets in principal cities throughout the world 


GAS TURBINES 
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supplement them by an economic unit 

In other instances, a central econ- 
omic unit is the result of a fusion of bits 
of economic work done by small staffs 
formerly scattered among various op- 
erating departments. 

Whatever the origins of an economic 
unit are, its objectives and problems are 
essentially the same. To achieve its ob- 
jectives it must have a strong support 
from top management, particularly in 
its first faltering steps. This support 
generally covers these points: 


1. Manager of the unit must be 
placed in a proper slot on the organiza- 
tion chart and be given sufficient pres- 
tige and authority. He should rank 
equally with other members of the co- 
ordination committee and should re- 
port to one of the senior officers of the 
company 


2. He must be given ample oppor- 
tunities to build up his contacts and 
sources of information within the com- 
pany. Outside contacts in the industry, 
financial, and economic circles should 
be encouraged 

3. Organization of the department 
and its functions should be thoroughly 
discussed and understood both by the 
man in charge and by management 


4. Within limits set by management. 
the manager should have authority to 
select and hire his staff members, sub- 
ject to approval of a senior officer. 

If these prerequisites are met, it is 
up to the manager from here on to 
show his mettle and make himself of 
real service to the company. Unless 
a favorable climate is created from the 
Start, the newly created department 
may easily become a casualty on the 
firing line. 

Here are a few don'ts which, if not 
observed, would render an able petro- 
leum economist whoily ineffective: 


1. Don’t form an elaborate eco 
nomic unit and make it responsible to 
an assistant controller or assistant 


treas ; 
easurer 2 


2. Don’t place an economic unit 
under an operating department head 
Such a unit is bound to become a mere 
adjunct to that particular department 


3. Don't staff the department with 
deadwood on the assumption that a 
petroleum economist can transform 
older clerical people into sharp analysts. 


4. Don’t give the manager of the 
economic department any administra- 
tive or executive authority over any de 
partments of the company other than 
his own. 

It would be interesting to know to 
what extent the do’s and don'ts out- 
lined above have been tested by var- 
ious oil companies. To my knowledge 
no complete history of the develop- 


ment of the economic work in the oil 
industry has been written as yet, no 
doubt because of the relative newness 
of the subject. Since my knowledge on 
the overall picture is quite sketchy, | 
believe that it would be more proper 
for me to discuss Our Own experience 

It so happens that just about a de 
cade ago I was assigned the task to or- 
ganize a coordinating and planning de 
partment for Continental Oil Com- 
pany. Development of this department 
may well parallel the experience of 
other oil companies which have estab- 
lished economics departments by now 
It may be also of interest to those who 
are in the process of building one up 

When L. F. McCollum became chiet 
executive officer of Continental in 
1947, he instituted changes in an evo 
lutionary, rather than revolutionary 
manner. No coordinating and pro 
gramming mechanisms existed in the 
company when Mr. McCollum took 
over. Operations of the company were 
gradually changed from a highly cen- 
tralized to a decentralized basis, with 
great delegation of authority and re- 
sponsibility. Organization of the co 
ordinating and planning depariment 
was Only one of the many facets of the 
new way of life. 1 am glad to say that 
the department has played at least some 
part in the change from management 
by intuition to management based on 
thoroughgoing appraisal of facts, fig 
ures, and on sound judgment 

Ihe coordinating and planning de 
partment was organized on the initia- 
tive of the chief executive himself in 
order to reinforce and support the 
newly formed inter-departmental co 
ordination and programming commit- 
tees. From the start, McCollum has 
given vigorous support to the coordi- 
nation and economic work, with the re 
sult that over a 10-year period the de 
partment has grown into an indispens 
able tool for top management 

Present setup of the department 
which consists of about 50 people, is 
illustrated by the chart. Professor John 
McLean, who came to us from Har 
vard Business School, took over man 
agement of the department in Febru 
ary 1956. I should like to mention that 
in addition to the various degrees Pro 
fessor McLean holds, he is a petroleun 
economist 

Like most of us, he learned his les 
sons on the firing line of active opera 
tions, starting with Continental back 
in 1948, first as a part time, and late: 
as a full time, consultant. Further proot 
of McLean's being a petroleum econo 
mist can be found in his little pamph 
let called “The Growth of Integrated 
Oil Companies” (728 pages, price $12 
can be purchased on an installment 
basis). 

The department as it is today has 
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reached its maturity and ts getting a 
college education. But let me turn back 
to the days when it was a newly born 
baby and when I had to guide its first 
faltering step and nurse it to adoles 
cence, 

The four major problems with which 
I was confronted 10 years ago, and 
which I believe still exist to some ex 
tent in every economic department 
were 


(1) Establishing proper relationships 
with the heads of the operating depart- 
ments. (2) Selecting and maintaining 
an adequate staff. (3) Carrying on a 
continuing process of training people. 
(4) Building up adequate records and 
sources of information on general eco- 
nomics on the petroleum industry and 
on company operations. 


1. When coordination mechanisms 
of a company and its economic unit 
grow together, the economist has to 
question pet projects of operating de 
partments, bring out unpalatable facts 
and express doubts about some deep 
seated, but sometimes unverified, pre 
mises underlying departmental policies 

Such kind of activity, at least at first 
does not place the economist in the 
front rank of anybody's popularity poll 
| have learned, however, that so long as 
the economist displays a sincere desire 
to help solve problems rather than to 
score personal advantage, he can dis 
pel initial doubts which operating de 
partments may have about a brand new 
economics group. 

I have also learned to be humble in 
cases where I did not have enough facts 
or technical knowledge, but on the 
other hand, to go against what seemed 
to be the prevailing opinion, if the facts 
and figures at my command wa! 
ranted it. Once it becomes clear that 
the economist attempts to be a helpful 
adviser and not a sniping nuisance 
contidence and mutual respect develop 
One should never fail to make every 
effort to maintain this kind of atmos 
phere once it is established 

2. Personnel is an ever continuing 
problem. If the department is to serve 
a useful purpose, it should be staffed 
from the start by well trained peopl 
who are analytically and not clerically 
minded. The ideal situation would be 
of course, to have nothing but accom 
plished petroleum economists. Ten 
years ago this kind of staff was shee 
Utopia there just were not that man) 
petroleum economists on the loose. But 
even if enough of them were available 
the costs of providing such a staff would 
be prohibitive. Also, consideration had 
to be given to employees of the com 
pany who may have had analytical 
ability and the ambition to develop it 


A proper balance was reached in ou 
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case by using: (a) Several well trained 
analysts who could train and guide the 
junior members: (b) company men 
from operating departments who 
proved valuable in analyzing the com- 
pany’s performance because of their 
familiarity with departmental opera- 
tions, and (c) college graduates pre- 
ferably with BS or MBA degrees. 

It was the writer's recommendation 
to management at the time the coordi- 
nating and planning department was 
started to have a preponderance of 
ambitious youngsters who could be 
trained to become the brains of the or- 
ganization, rather than a large number 
of higher paid mediocrities from the 
ranks 


3. Another problem is maintaining 
an adequate staff. Keeping the right 
kind of people in an economic depart- 
ment is as hard, if not harder, than get- 
ting them in the first place. The usual 
pattern of our personnel problems runs 
something like this: First you carefully 
pick out of the ranks, or hire on the 
outside, a fellow who has analytical 
ability and the ambition to develop it. 
Then you spend endless hours training 
him. Training means continually work- 
ing with your men and giving each of 
them periodic pats on the back for 
things done right, and alternatively 
vigorous kicks in the pants for things 
done wrong. 

Every good manager faces similat 
problems in selecting his staff and train- 
ing his people, but once the training is 
finished, he usually keeps his men. 
Well, the manager of an economic de- 
partment usually does not. And here is 
where the main difference lies between 
the personnel problems of the manager 
of an operating department on one 
hand and of the manager of an eco- 
nomic department on the other the 
latter trains his men in the face of a 
foregone conclusion that he is bound 
to lose them. And what is worse, the 
better the men are, the quicker they 
will go somewhere else. 

his is only natural. The bright, well 
trained young fellow in the economic 
department becomes widely known in 
the company. He is fair game for any 
operating department head or regional 
manager who is in need of an assistant 
or of a good staff man. And, invariably 
the time comes when the manager of 
the economic department is faced with 
a dilemma should he put his foot 
down and keep a good man, or should 
he let him go to the greener pastures in 
the operating end of the business? 

The answer is obvious: Let your 
man go, even if he happens to be the 
best one you have. If you don’t you will 
ultimately lose him anyway, and many 
more to boot. By its very nature, the 
field of activity in an economic depart 
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ment is limited. And so is the size of 
the department and opportunities for 
advancement within the department. 

By contrast, in an operating depart- 
ment or in regional administration, op- 
portunities open up at frequent inter- 
vals. Trying to keep your men forever 
in the economic department and deny- 
ing them an opportunity to better their 
position in the company will completely 
ruin the esprit de corps of the depart- 
ment. 

None of the original members of the 
staff of our coordinating and planning 
department are there today. They are 
scattered in company operations from 
the Gulf Coast to Canada, Of the sen- 
ior men, one Is NOW an assistant gen- 
eral regional manager, another is the 
manager of the natural gas department, 
and the third is an assistant treasurer. 

I derive some nostalgic pleasure in 
saying that two of my men were at dif- 
ferent times lost to a large bank and a 
stock exchange firm. At long last we 
reversed the flow and made financial 
institutions bid high prices for men 
trained by petroleum economists. So 
you see, our problem is not that of 
keeping our original staff. This cannot 
be done. We have to maintain an ade- 
quate staff of constantly changing 
composition. 


4. Problem of building up adequate 
records is an obvious one. Technicali- 
ties of establishing an uninterrupted 
flow of information are too involved to 
be discussed here. So, let me turn now 
to the crucial test of the effectiveness 
of any economics department — its 
ability to supply management the kind 
of information it wants and expects to 
get. 

Clearly, management is not looking 


for table after table of statistics or page 
after page of abstruse mathematical 
formulae. Neither is management in- 
terested in long winded theoretical dis 
cussions couched in unfamiliar eco- 
nomic lingo. Management is not seek- 
ing a mere reporting of day-to-day 
events nor mere speculations as to 
future prospects. 


What management wants are ap- 
praisals of various projects, interpreta- 
tions of fact, analyses of changing eco- 
nomic and operating problems, and 
some reasonable forecasts. 


Therefore, it expects the manager of 
the economic unit to be a man with 
analytical training and organizing abil- 
ity. He should have enough imagina- 
tion not only to face current problems 
but also foresee problems to come and 
have material on hand to meet them in 
the best possible manner. 

The manager and his senior assistants 
should find enough time to cut out, 
without any mercy, non-essentials from 
all studies before they are submitted 
for consideration by management, but 
always be sure that all the essentials 
are there. 

Above all, every study submitted 
should contain definite conclusions and 
recommendations. This gets the econo- 
mist into that uncomfortable exposure 
characteristic of a spot far out on the 
end of a limb. On such occasions, | 
have always taken comfort from the 
maxim that was dear to the heart of the 
former president of Harvard, James 
Bryant Conant, and which I should like 
to pass on to you as a closing paragraph 
of this paper: “Observe the turtle — he 
only makes progress when his neck is 
out.” x*** 


China Boasts Oil Expansion 


The People’s Daily of Peking, China, 
reported on January 9 that work will 
be completed this year on the country’s 
first oil pipeline, 150 kilometers long 
(93 miles), from the Karamai oil field 
to the Tushantzu refinery in northern 
Sinkiang, Northwest China. The oil re- 
finery will be expanded to handle more 
crude oil. 

A number of new oil wells will be 
sunk in the Karamai oil field, which has 
a known oil reservoir area of over 100 
sq kilometers (62 sq miles), about 
seven times bigger than the known oil 
reservoir area in the Yumen oil field, 
the present biggest producing center in 
China. 

The Ministry of Petroleum Industry 
has planned to drill test wells with a 
combined depth of 350,000 meters 
(114,828 ft). Total footage of 130,000 


meters will be drilled this year. 

Crude oil production capacity in- 
creased by 127,000 tons (952,500 bbl) 
and oil refining capacity by 410,000 
tons (3,075,000 bbl) as a result of the 
new oil wells drilled and refineries ex- 
panded in 1957. 

Prospectors last year located work- 
able oil fields in the Tsaidam Basin, dis- 
covered new oil zones in the Kuuchuan 
Basin similar to that of the Yumen oil 
field in the same area, and confirmed 
the practical workability of China’s 
biggest natural gas area in the southern 
part of the Szechwan Basin. 

Construction will be continued on a 
modern oil refinery in Lanchow, 
Northwest China. Shale oil refineries 
in Fushua, China’s biggest oil shale 
producing center, in Northeast China, 
will be expanded this year. 
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«and you can see here....and here, sir, 
how we've killed maintenance problems 


on our new forged steel lines. 











We stop galling and erosion by giving you 13% ever seen. Look at those pipe ends. See the extra 
chrome stainless steel trim with wedges duracased wrench-gripping area and lugs. See how body- 
to a rugged /000 Brinell hardness bonnet flanges are out of the wrench’s way. No 
The square and bolted body-bonnet joint makes time lost here! 
it easy to service the valve quicker. And it’s a These new 600-lb. OIC forged steel valves are 
tighter joint, made doubly leakproof bv recessing available with either Aigh-flow ports (1300 line), 
the soft iron gasket into the body. The gasket or standard-flow ports (1100 line). Call your OI 
can’t blow! Distributor, or write for specification literature 


And you get the fastest joint make-up you’ve The Ohio Injector Company * Wadsworth, Ohio 


Al VES | BRONZE, IRON, FORGED AND CAST STEEL, LUBRICATED PLUG VALVES 
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CLARK BROS. CO., Olean, f 
York—Gas turbines, 
reciprocating, ce 5 
axial flow cOMpressors — gas, 
steam, electric and diesel driven... 
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LANE-WELLS CO., Los Calif, MAGNET COVE BARIUM 
Houston, Tex., Oklahoma - ., Houston, Tex: 

Electric and Radioactivity bey ae nd Ma * drilling muds 
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THE GUIBERSON CORPORATION, 

ee. Tex. — Swabs, packers, 
workover equipment — 

Gril heeds, blowout preventers, 

Seu blocks, hooks, swivels, 

kellys, savers, unions. Gas lift 

equipment. Molded rubber products. 
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by any of the Dresser companies. This is the unique way Dresser oper- 
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assure maximum individual attention to your specific needs... yet all 
are teamed together in a single organization to provide a group of 
research, engineering, and manufacturing services. From Dresser you 
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in many industries 
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field. You can count on the Dresser companies as major suppliers of 
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your future needs 
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Dresser companies. No other single organization offers you the same 
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DAY-TO-DAY problems of supervi- 
sion in a gas utility company are never 
easy to solve. The ways and means 
used by supervisors to simplify and ex- 
pedite the work require continuing 
study. 

Not the least of the factors that call 
for more investigation is an under- 
standing of the human factors involved 
in getting the most out of our men. 
Modern machinery needs only a 
friendly tap of a wrench or a liberal 
portion of lubricant dessert to supply 
cooperation. Not so with the men who 
use this equipment. 

From actual job experience, here are 
some of the short cuts to the practical 
supervision of personnel. It may also 
be noted that they apply the psycho- 
logical approach that the same indivi- 
dual’s wife uses to get him to do those 
extra chores around the house. 


Job Interest 

First is a thorough realization that 
no man can work efficiently who does 
not have an interest in his job. A duti- 
ful husband may empty the garbage for 
the little woman, but he does it reluc- 
tantly. He will display the same lack of 
enthusiasm for his work on the job 
unless supplied with a vital interest in 
that work. 

Such interest is inborn in some in- 
dividuals. But as every foreman knows, 
men such as these are scarce as tele- 
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One of a Series 


Human Factors 
in Good 


Supervision 


Ernest W. Fair 


vision sets at a theater owner’s conven- 
tion. It is one of the primary functions 
of his job to supply that interest to the 
men who work for him. 

No job can be too drab or routine 
without some element of interest. In 
many cases, all the foreman has to do 
is to discover or create that feature and 
then point it out to the individual em- 
ployee. In the routine of daily work 
we often overlook a score of such in- 
teresting factors. Whenever a delib- 
erate effort is made, these interests will 
become readily apparent. 

Ultimate results of a man’s work can 
often provide such interest. Or, the rou- 
tine skills he uses can be glamorized 
and made more important to him. Em- 
phasis on increased perfection (pre- 
sented without wifely nagging) can 
arouse an interest in seeking perfection 
on any job. Foremen should never 
overlook an opportunity to give such 
ideas to their men. 


Attitude Is Important 

Second human factor we can profit- 
ably keep in mind, is to remember that 
ability can be developed if an attitude 
is present. Without the proper attitude, 
no amount of sweat on a foreman’s 
brow can develop ability. 

Attitudes are made in great measure 
by interest in an individual's work, as 
well as by the foreman’s approach. De- 
velopment of ability depends in great 


measure on the foreman’s ability to 
arouse the proper attitude of each man 
toward his work. 

When the individual has a negative 
attitude toward his work, and shows 
sufficient evidence of skill or ability to 
make the effort worthwhile, it will pay 
any foreman to exert a positive effort 
toward the elimination of such a nega- 
tive attitude. Until this has been ac- 
complished, 90 percent of his teaching 
efforts will be wasted. 

I give up on Mike — he's a stubborn 
mule that just won't learn — he simply 
has the wrong attitude, a foreman was 
heard to say. Mike may have been a 
stubborn cuss. But, the practical ap- 
proach was not a continued pounding 
by the foreman on job instruction, but 
careful planning to remove Mike's 
mental or emotional obstruction. Once 
such a roadblock has been set aside 
the task of teaching and instruction, 
which is a vital part of every foreman’s 
job, becomes as easy as feeding ice 
cream to a growing boy. Foremen who 
use this system accomplish their pur- 
pose by carefully searching for what 
lies behind the negative approach in 
Mike and his fellow workers. Once dis- 
covered, these negative ideas are easily 
removed and positive ones supplanted. 
Then, ability can be developed to its 
maximum peak. 

Another factor the wise foreman al- 
ways keeps in mind is that abilities can 
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remain hidden if no one tries to bring 
them out. No girl really knows how to 
kiss until she meets an expert; it sel- 
dom comes natural despite what the 
songs declare. The ability to do a good 
job at any t will likewise remain 
hidden until tne foreman makes a de- 
liberate effort to show the employee 
the proper response. 

Once upon a time there was no in- 
come tax—and once upon a time fore- 
manship called for a hard and fast task- 
mastership over the given skills of 
every employee. Now, we have plenty 
of income tax. If we had as wide an 
application of an intelligent approach 
by foremen toward developing skills 
and abilities of their employees, super- 
visory tasks would be less exacting. 

Man really started taking over the 
face of this earth when in the dim pre- 
historic days he began using his fingers 
and thumbs for purposes other than 
clouting his fellow creatures. The 
chances are there was one particular 
individual who was the leader in de- 
veloping these abilities. He was the 
foreman of prehistoric times. 


Overcoming Inertia 

Next on the list of short cuts is a 
thorough realization that the average 
man has a built-in resistance to change. 


Unless we keep this in mind, it will take 
three or four times longer to develop a 
worker's major skills than it would if 
we approached the task with this prin- 
ciple. Old working habits sometimes 
need to be changed. This cannot be ac- 
complished overnight. The foreman 
who realizes that each man has a re- 
sistance to change built into his physi- 
cal and mental make-up, is the one who 
always secures the most with the least 
effort from his men. 

It is also important to keep in mind 
that in order to unlearn an emotional 
habit, one must supplant it with 
another. This is always a slow process; 
try to hurry it and results will never be 
forthcoming. We are all creatures of 
emotion, and the emotions necessary 
to properly approach our jobs do not 
come naturally. 

Most foremen with experience are 
aware of this factor in handling men, 
but surveys show that far too many 
supervisors have the idea that changes 
can be made quickly. It’s a slow pro- 
cess... almost as slow as getting a new 
idea through the Russian political mind. 

When there are workers who are ob- 
viously not satisfied with their jobs, 
yet show sufficient skills and abilities 
to warrant their retention on the pay- 
roll, the first step should be to try to 


Pipelines and Refineries.... 


DEPEND ON Line Scale 
VALVES and SEATS! “ 


For all reciprocating pumps, regardless of size, age, or 


model . . . in Bronze and Stainless Steel to meet 


every need, providing long service 


discover what are their undesirable 
emotional conflicts and then try to 
relieve them. After this has been done, 
conflict on the job is reduced, and the 
foreman can spend more time reading 


magazines such as this 


Slant Appeals 

Another factor in good foremanship 
is that different appeals are needed to 
obtain different results. One wife uses 
soft words to get her husband to do an 
unpleasant task, while another finds 
liberal application of tongue-lashing 
brings more results. Likewise a dif- 
ferent approach is needed toward the 
individual on the job. 

Formulas are nice. If we could dis 
cover one method of handling a given 
problem it would simplify our work 
But, when it comes to personnel, there 
simply are no hard and fast formulas 
Each man requires a different appeal 
The foreman who finds and uses the 
ight approach generally is the one 
whose department has the best work 
record 

Human factors in good emplovee 
supervision are as important as any 
other phase of the job. When made a 
routine part of daily procedures, the 
tasks of superyision and getting the 
work done are always simplified. * * 


at pressures up to 1,500 P. S. I. and 
temperatures up to 300° F. — 
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Texas 
size 
tank 


big even for Texas, this huge tank holds 
as much petroleum as 1,690 tank cars 


it pays to plan with General American 


You could discharge the loaded capacity of a train of tank cars over 12'2 miles 
long into Phillips Chemical Company’s huge storage tank at Cactus, Texas 
With a diameter of 220 feet and a height of 48 feet, this new tank is one of the 
world’s largest used for liquid storage. Liquid is pumped in at a rate of about 
250 gallons a minute. . . and yet it takes nearly 37 days to fill this 323,000- 
barrel-capacity tank. 

Phillips’ new tank was engineered, fabricated and site-erected by General 
American. General American has skilled crews and modern erection equipment 
for both standard and custom-built storage structures. 

If you are faced with the problem of storing liquids or gases, General American 
has the personnel, skill and experience to serve you. For information, call or 
write General American today. 


PLATE & WELOING 


2 
s) sea V ase PLATE & WELDING DIVISION 


GENERAL AMERICAN TRANSPORTATION CORPORATION 


135 South La Salle Street, ¢ hicago 90, Illinoi Office im prim 
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Your BLUE RIBBON catalog is now available 
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WRITE, WIRE, OR PHONE FOR YOUR BLUE RIBBON CATALOG 


OTM CORPORATION 


P. O. Box 19296 Houston 24, Texas UN 2-6643 
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The float actuated 2800 series is a low cost, snap acting liquid level control 
available with either electric (explosion-proof ) or pneumatic switch action. Pilot 
is interchangeable on float housing assembly. Features the stab-in 

type of tank mounting for easier installation. 

Write for Bulletin F2800 for complete information. 


Lif 1T FLOWS THROUGH PIPE ANYWHERE IN THE WORLD...CHANCES ARE IT’S CONTROLLED BY... 


FISHER GOVERNOR COMPANY 


Marshalitown, lowa / Woodstock, Ontario / London, England SINCE 1880 
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Officers of the new corporation in 
Management Pers meals iii v2 Aivood, president. who 
president of North American; R. W. 
Thomas, who is Phillips vice president 
> Marion J. Epley Jr., was named assist of D-X Sunray and will be manager of for research and development; R. A. 
ant to the chairman, The Texas Com administrative functions for the two com- Lambeth, treasurer, who is North Ameri 
pany. He has been general attorney for panies, In addition to Linehan and Breit- can’s vice president-finance, and its treas 
Texaco in New York since 1953. weiser, other D-X Sunray directors are urer, and Paul J. Parker, secretary 
> Lewis L. Purkey, 47 years of service R. W. McDowell, president; G. E. Wynn is secretary and assistant treasurer of 
with Standard Oil Company of California, and T, E, Fitzgerald, executive vice presi Phillips. Eight officials of the two found 
has retired. Purkey formed and has di dents, and D. C, Wixson and R. Paul ing companies were elected as directors 
rected Standard’s department on organi Henry, vice presidents of Astrodyne. From North American 
zation > J. A. Reid, who was director of re they were: Atwood; Lambeth; J. S. Smith- 
> T. F. Bradshaw was elected a member! search for Phillips Petroleum Company son, vice president-administrator; and 
of the board of The Atlantic Refining was named executive vice president and S. K. Hoffman, vice president and gen 
Company. He fills the unexpired term of general manager of Astrodyne, Inc., newly eral manager of North American's Rock 
Philip G. Wharton, who is retiring as a formed company by Phillips Petroleum etdyne division. Phillips officials elected 
vice president and a director of the com and North American Aviation, Inc. T. as directors of the new company were 
pany. Bradshaw, general manager of E. Myers, who was manager of plant en Paul Endacott, president; Stanley Learned 
finance and accounting for Atlantic, has gineering for North American's Rocket chairman of the executive committee and 
been a vice president of the compan) dyne division becomes vice president and assistant to the president; W. W. Keeler, 
since January of this year assistant general manager executive vice president, and Thomas 
> Mrs. Jaiyeola Aduke Moore, a Nige 
ian lawyer who served as legal advisor and 
later as secretary of Mobil Oil Nigeria 
(Socony Mobil), becomes first woman 
director of a Mobil company. She joins 
boards of both Mobil Oil Nigeria, a 
marketing company. and Mobil Explora 
tion Nigeria 
> John C, Duffy, treasurer of Murphy Oil 
Company of Oklahoma, Inc., was elected 
vice president. In 1951 he was head of the 
accounting department of Murphy of Ok- 
lahoma, later becoming an officer and di- 
rector. David M. Thornton, formerly as FOR OIL COUNTRY USE 
sociated with Martin Logan Moyers 
Martin and Hull, was named head of the 
land and legal department of the com LINE PIPE COUPLINGS A. P.! 
pany Ye to 12 Seamless ond Spe 
> R. S. Hatch, general manager, materials Processed — Black or Galvanized 
supply and traffic, and P. H. Arnot, gen PLAIN TUBING COUPLINGS A. P.! 
eral manager, Operations, were elected to 4 Seomie 
vice presidents of Arabian American Oil EXTERNAL UPSET TUBING COUPLINGS A. P. | 
Company. Both will continue to make .” 103 entities 


their headquarters in Dhahran . 
~ | CASING COUPLINGS A. P. | 
> Gerald B. Shea, chief of the Bureau of 4 ta 


Mines’ “2 d . 
fines Region II division of petroleum HYDRAULIC COUPLINGS 
technology and superintendent of the 


Bureau’s Pacific petroleum experiment ecames . 
station at San Francisco, received the De AND DRIFTED A. |. 5.1 


partment of Interior's highest honor, its z . 
Distinguished Service Award and Gold DRIVE PIPE COUPLINGS 


te 








Medal. The award recognizes Shea’s “out 
standing contributions to petroleum tech- 
nology, to the conservation of petroleum 


resources in the United States and other 
countries. and to the reduction of acc! 


dents in the petroleum industry 


C,. Kenneth Eilerts, physical chemist , 
ind petroleum engineer of the petroleum ANY 
experiment station of the Bureau of 


Mines, Bartlesville, Oklahoma, received 


the Distinguished Service Award and Gold | WHEELING, WEST VIRGINIA 


Medal, also. This honor comes to Eilerts 


in recognition of far-reaching vision and | WEST COAST FACTORY: WOODLAKE, CALIFORNIA 


insight into the behavior of petroleum 


eservoirs, especially those of the con Baie nad P ; - c 
altimore, le ames W ronkhonel, 230! N horles St 
densate type, for leadership in putting Chicago, til. — Harry A. Jay, Suite 1090, Old Colony Bids 
new-gained scientific knowledge into Denver, Colo. W. G. Cline & Co., 45¢ Koalamath 
practical effect. thereby conserving nat Detroit, Mich. — R. W. Long, Jr., 505 Park Avenve 
. 7 Erie, Pa. R. J. Maggi, Box 711 
ure yurces of petroleum, : ) ‘ 
ral resources of petroleum, and for out Sutenantih, Gham, Salter $. Sennett, $9 Aine? & 
standing service in Government as a Grand Rapids, Mich. — R. W. Long, r., 138 Burton SE 
scientist of international reputation | Houston, Tex. Henry H. Paris Distributor, Inc., Box 93 
> 2. M. Linehan and S. D. Breitweiser Independence, Mo. — Craig A. Fross, 370! Norwood 
\ » elected d ctors of D-X S Oil i los Angeles, Cal James A. Riordon Co 14 Sonto Fe A 
were elec eG ¢ irectors ¢ - unray 1 SALES Louisviile, Ky Sid Schultze € 849 S. bth St 
Company, filling vacancies created by the | Milwaukee, Wisc. — W. G. Nelson Co., 3347 N. 97th St 
resignations of W. C. Whaley and R. H. OFFICES Narberth, Po. = Worthington Grothous and Associates, 105 Forrest Ave 
. . " . ew York, Max Rothenberg, 11-05 38th Ave Long |! d City 
Wills. Linehan. formerly president of Sowerte, 0. 4 tha gf ee eg ple 58 hkerket Se 
Mid-Continent Pipe Line Company, re IN Omaha, Nebr Wm. Freiden, Central States Engineering & 
cently was elected a vice president of Sales Co.. 5101 Blondo St 
Northeastern se ‘ e atterton 
both Sunray Mid-Continent Oil Com LEADING Gonegn & ¥ oa. ton Chatters 
pany and D-X Sunray. and will be man Portiand, Ore J. G. Beard ¢ 233 NW 12th Ave 
ager of crude oil transportation and sup CITIES Richmond, Va. — P. C. Abbott & Co., 15 E. Franklin St 
plv for the companies Breitweiser joined St. Louis, Mo. Wolter C. Dollinger Co., 4869 Goodfellow Ave 
o<7 Salt Lake City, Utah Lovell Compony, 29 E. 2nd St. Sout 
the company in mid-1957 and is D-X Seattle, Wash Ashe & Jones. 819 Thomas $? 
vice president for marketing. LH. 
Hughes, a vice president of Sunray Mid 


Continent. was elected a vice president QUALITY-CONTROLLED PIPE COUPLINGS SINCE 1918 
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Bucyrus-Erie Given Award 

Bucyrus-Erie Company, excavator and 
drill manufacturer, was given a national 
award of merit January 25 by the Ameri- 
can Association for State and Local His- 
tory. The award was for Designed for 
Digging: The First 75 Years of Bucyrus- 
Erie Company, a 384-page, illustrated 
book on the company’s history 


Builds Stores Aboard 


Construction of two new store build- 
ings outside the United States recently 


KRALOY 


HIGH-IMPACT 


PVC PIPE 


in oil-country use today 


This proves that there is no substitute for 
Kraloy experience 


KRALOY is the most experienced manufac 
turer of PVC plastic pipe for the petroleum 
industry. The first polyviny! chloride lead line 
installed in this country—at Great Bend, Kansas 
—was Kraloy Pipe. Kraloy High. impact PVC 
today is preferred by production men for main 
tenance-free service in lead lines and disposa 
systems. Kraloy customers use Kraloy High 
Impact PVC pipe for lead lines, gas lines, and 
salt water lines because Kraloy normally elimi 
nates (1) sulphur corrosion due to sour crude 
(2) paraffin buildup, (3) corrosion and scale 
(4) trouble from soil electrolysis 


YOU Benefit From KRALOY'S Quality Contro! 
To insure quality control, random samples of 
Kraloy Plastic Pipe are tested daily in Kraloy's 
own laboratory for burst pressure, impact resist 
ance, and tensile strength under standard ASTM 
specifications 


Kraloy Pipe is Sold Only Through 
Qualified Supply Stores 


Werehouse stocks and sales representatives 


Kraloy Export Office, 30 Rockefeller Plaza 
N. Y. 20, N. Y. 
John Piersol, 13913 Hillcrest Ra 
DALLAS 30, TEXAS 
The Mock Company, 2005 Hackney S: 
HOUSTON 23, TEXAS 
Ross Howell, 209 E. Scott St 
WICHITA FALLS, TEXAS 
The Becker Soles Company, P. O. Box 226: 
TULSA, OKLAHOMA 
The Becker Sales Company, 716 S$. 29th St 
OKLAHOMA CITY, OKLAHOMA 
Robinson Oil Field Specialties, 616 Main S: 
GREAT BEND, KANSAS 


The Trade 
PARADE 


was completed by Mid-Continent Sup 
ply Company, president Ken W. Davis 
announced. The two new buildings are at 
Estevan, Saskatchewan, and Maracaibo, 
Venezuela. Both stores, which are topped 
by Mid-Continent’s familiar derricks, 
carry complete stocks of oil field supplies 
and equipment. 

Store manager at Estevan is B. J 
Dickey and district manager is C. W 
Crabtree. Mid-Continent’s Canadian lo- 
cations are under the supervision of divi- 
sion manager R. L. Harris. 

The Maracaibo store is under 


the di- 


ey ee ee 


For Detailed information, Write PE-38 


KRALOY plastic pipe co., ine. 


4720 East Washington Boulevard, Los Angeles, Calif 


Subsidiary of the Seamless Rubber Co. a Pex 


sidiary 
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rection of Maracaibo manager, O. G 
Garner. Venezuelan manager is J. W 
Davis at Caracas 


Projects Outlined 


Forty-eight employees of Rector Well 
Equipment Company representing man 
agement, engineering, production, and 
sales departments, gathered at the com 
pany’s general offices in Fort Worth for 
the annual sales meeting in January. 

L. Rector, president, announced the 
company is installing IBM equipment for 
high speed electronic accounting, billing, 
and inventory control. J. L. Pinkard, sales 
manager, said the company has installed 
new facilities at Odessa, Texas, for as- 
sembling, testing, and cleaning Christmas 
tree assemblies — both new and used 
John L. Curry, manager of the cement 
ing equipment division, presented three 
new products which the company is cur 
rently putting into production 


New Distributorships 

Waukesha Sales & Service, Inc., Hous 
ton, is new distributor for Climax line of 
gas engines. Addition of the Climax line 
of gas engines ranging up to 600 hp will 
enable Waukesha to offer engines for 
services requiring power capacities inter- 
mediate between the ratings of many of 
its existing models. 

Ideco, Inc., one of the Dresser Indus 
tries. Dallas, Texas, was appointed ex- 
clusive export representative for Kelco 
catheads and other products. Ideco will 
handle sales and service of Kelco spinning 
and breakout catheads, air-operated slips. 
and Fulgrip tubing tongs. No change will 
be made in Kelco representation within 
the United States and Canada 

Delta Tank Manufacturing, Baton 
Rouge. announced appointment of Mid 
Continent Supply as exclusive distributor 
of Delta’s oil field equipment. The sales 
agreement under which Mid-Continent as 
sumes Sales and service of Delta oil field 
equipment throughout the world with the 
exception of Mexico links two major 
members of the petroleum industry 


Warehouse Completed 


Five thousand square feet of space for 
stocking complete lines of Christmas trees 
and wellhead parts, in addition to assem 
bly, testing and renovation services are in 
corporated in the new warehouse recently 
put into operation by the Oil Center Tool 
Company three miles east of Lafayette 
The new facility will service South 
Louisiana 

District manager is D. L. Tanner. Sales 
representatives working out of the South 
Louisiana headquarters are Gil Lastrapes 
and Charles Linscomb. Warehouseman is 
Bob Chachere . 


Moves Into New Building 

A nearly threefold increase in annua 
business in two years by the Machinery 
and Systems Division of Carrier Corpora 
tion was celebrated Friday (January 17 
at a customer open house in the divi 
sion’s new district office building in Hous 
ton. More than 300 area leaders attended 

Acting as hosts with Gordon V. Bond 
district manager, were Hermann C. Hoff 
mann, general sales manager, from execu 
tive headquarters, Syracuse, N.Y.; Oscar 
H. Mehl, southwestern regional manager 
and Harry M. Shedd, senior industrial 
compression specialist, both of Dallas 
and Richard A. Thompson, in charge of 
the industrial compressor department in 
Houston 
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The PLUS value of 
Layne Gravel Wall Wells 


400 GPM more water delivered by the 
use of a Layne Gravel Wall Well 


Adequate water and economy are important considera- reduces wear on the shutter screen. Drawdown is moder- 

tions in every step of petroleum processing. That’s why ute, pumping head low and operating costs proportion 

ately lowe 

° Layne gravel wall wells are anothe1 example of Layne’s 

Layne underreamed gravel wall wells equipped with f: itl 
experience and leadership in the field—gained around th 


men in the field rely on Layne. 


Layne screens permit large screen openings which allow world for over 75 veare 


greater inlet velocities and reduce friction which in turn Our only concern—our only business is wate 
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LAYNE & BOWLER, INC., Memphis 8, Tenn. 
NC., MEMPHIS Gentlemen: Please 


General Office and Factory — Memphis 8, Tenn 


Layne Assoc iateé & mpantes NAME 


throughout the world 


riITLt 
ORGANIZATION 
\DDRESS 


Water Wells ¢ Vertical Turbine Pumps ¢ Water Treatment CITY 
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Trade Parade 


FOLLOWING ACQUISITION of A: 
nold O. Beckman, Inc., by Beckman 
Instruments, a broadening of Beckman’s 
Process Instruments division product lines 
was announced by Mark K. Howlett, di 
vision manager. Former Arnold O. Beck 
man, Inc., instruments to be marketed by 
the division include oxygen and dissolved 
oxygen analyzers, gas density balances 
ind thermal conductivity and combus 
tibles analyzers which are utilized in the 
hemical, petroleum, refining. power 
metals and food industries 





SALE OF DU PONT’S American Glyc 
erin section, an oil and gas well shooting 
service, to the newly formed American 
Glycerin Company, Inc., Bradford 
Pennsylvania, has been made. Du Pont 
will continue to manufacture explosives 
and other devices for well-shooting, and 


the American Glycerin Company will 
offer shooting service to the petroleum 
industry. 


LONE STAR PLASTICS, Fort Worth 
Texas, has completed remodeling and ex 
panding its plant, Melvin Hare, president 
has announced 

New offices and departmentalizing of 
certain other activities will double capac 
ity of this research engineering and cus 
tom manufacturing plastics firm 


GROUND WAS BROKEN recently on a 
30-acre tract in Denver that is the site for 
Gardner-Denver Company's second plant 
in this area. Officiating at the ceremony 
were B. C. Essig, a member of the board 
of directors, and C. H. Rieman, vice 
president and manager of the Denver 
division 


FISHING AND RENTAL TOOL SERVICE 
«++ ANYWHERE... ANYTIME! 
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RUST-OLEUM HAS COMPLETED 
$600,000 plant expansion program, ac 
cording to Robert A. Fergusson, presi 
dent. New additions include enlarged 
office space and a new company cafeteria 
at Evanston, Illinois. The manufacturing 
division has a three-story warehousing 
unit and a new ball mill equipment and 
iutomatic packaging system 


KIMRAY, INC., OKLAHOMA CITY, 
manufacturer of oil and gas equipment 
and controls, announces appointment ot 
International Gas Lift as distributor for 
Kimray products in Peru and Ecuador 
IGL, headed by John V. Herasimchuk 
maintains offices and warehouse stock in 
Talara, Peru 


OPENING OF A NEW STATION in 
Lake Charles, Louisiana, is announced by 
John B. Merritt, executive vice president 
of BJ Service, Inc., a subsidiary of Borg 
Warner Corporation. According to Met 
ritt, the new station is one of the most 
modern and most complete in the country 
It is fully equipped to handle the toughest 
deepest cementing jobs in the Gulf Coast 


DOW CHEMICAL COMPANY an 
nounces opening a new sales office in 
Dallas Federal Building, 1505 Elm 
Street, Dallas, Texas. Donald P. Camp 
former head of chemicals sales with the 
company’s Houston office, has been ap 
pointed manager 


NEGOTIATIONS ARE in progress for 
a combination of Consolidated Electrody 
namics Corporation, Pasadena, Califor 
nia, and Cenco Instruments Corporation 
Chicago, Illinois. Though the exact legal 
form that combination of the companies 
will take has not been determined, tenta 
tive agreement has been reached that 
the ratio of exchange will be on the basis 
of three shares of Cenco stock for one 
share of Consolidated Electrodynamics 
stock 


DALLAS, TEXAS, DISTRICT sales of 
fice of A. M. Lockett & Co., Ltd., sales 
engineering representatives of Babcock & 
Wilcox’s boiler division, was moved to 
1701 Mercantile Dallas Building, 1807 
Commerce Street 


GATES FOUNDATION will offer a 
series of four-year scholarships to Colo 
rado high school graduates for under 
graduate study at any accredited college 
or university in the United States, Charles 
C. Gates, president of Gates Rubber Com 
pany, announced 


IDECO, INC., one of Dresser Industries 
was appointed exclusive export sales rep 
resentative for the Oil and Gas Equip 
ment division of Graver Tank and Manu 
facturing Company Inc., it was jointly an 
nounced by George W. Walton, president 
of Ideco and J. E. Fogarty, vice president 
and general manager of Graver’s Mid 
Continent division 

Ideco, manufacturers of drilling equip 
ment, has agents, affiliates (Dresser A. G 
and Dresser International) and service 
representatives in active oil areas through 
out the world. Manufacture of the Gra 
ver line of oilfield equipment is centered 
in its Sand Springs, Oklahoma plant. Pro 


Oklahoma City, Oklahoma 
Healdton, Oklahoma 

Duncan, Oklahoma 

Wichita Falls, Texas 

South Edmonton, Alberta 

Fort St. John, British Columbia 


ducts include lease storage tanks, oil and 
gas separators, heaters, treaters, cold sep 
aration units, glycol dehydrators, and al 
lied oil production items 

Ideco has also been appointed to handle 
all sales and service except U. S. and 
Canada for Kelco products, according to 
an announcement by Ben F. Kelley, presi 
dent of Ben F. Kelley Co., Inc., Tulsa 
Oklahoma 


Phone 155 
Phone 3936 
Phone 3-1437 
Phone 3-219] 


Continued on page FE-31! 
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density 


Accurately measuring liquid density, specific gravity, percent 
solids or related quantity, the AccuRay Density System applies 
nuclear radiation measurement to process control. Without 
contacting the process material, measurement is made 
continuously, independent of flow rate, pressure or viscosity. 
The AccuRay System is stable and rugged—designed to withstand 
shock and vibration under the most adverse industrial conditions. 








Please send complete details on AccuRay 
Continuous Flow Density Systems 


/§ndustrial ees 
ucleonics wn 


CORPORATION weanes 


1055 Chesapeake Ave. Columbus 12, Ohio City 


Application 


The World's Largest Manufocturer of Nucleonic Industrial Process Control Systems 











Pipeliners discover this time-tested protective coating (polyethylene tape 
by Polyken) goes on faster... with less labor...and racks up real savings 








CLOSE-UP OF THE MODERN 
CORROSION FIGHTER 


Strong, durable Polyken tape 
(black spool) is made of remark- 
ably inert polyethylene . . . resist- 
ant to the corrosive effects of 
moisture, soil chemicals and elec- 
trolytic current. 





Twoexamples of modern trans- 
portation—superhighway and 
pipeline—one aboveground, 
the other below. 

But pipe goes places where 
roads are never seen. Through 
wooded wilderness . . . across 
frozen wastes .. . under broil- 
ing desert sands. 

Polyken adhesive tape coat- 
ing helps to make the going 
easier. It requires no primer, 
no hot dope preparation, no 
cooling or drying time. Wraps 
on cleanly, quickly . . . allows 


pipe to be buried immediately. 

Crews are small (about half 
the size of hot dope crews). 
Labor costs are low . . . so are 
handling and equipment costs. 
And construction efficiency is 
amazingly high. 

Polyken is the tape of ex- 
perience with a long record of 
actual use in protective coat- 
ing. For further information 
contact the Polyken Sales 
Division, 309 W. Jackson 
Blvd., Chicago 6, Illinois. 
Dept. PE-3. 


Poluken 


EXPERIENCED IN MODERN PROTECTIVE COATING 
The Kendall Company, Polyken Sales Division 


















| Reprints of Ralph Ballantine's picture, “Underground 
a \ Highway,” without advertising suitable for framing 


available at $1 from Polyken. 
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WATER FLOODING OPERATIONS ARE 
TURNING MORE AND MORE TO 
UTILITY ELECTRIC POWER 


oe al iat es 
Pore 
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Progressive Management Finds the Solution 


Are you doing water flooding? Do you have plans to do water 
flooding? If so, don’t settle on the power equipment until you have 
carefully investigated what UTILITY ELECTRIC POWER can 
do for you. The sales engineer of your Utility Electric Power 
Company has many actual case records which demonstrate that 
it is more efficient more economical to use Electric Power 
Be modern be progressive . . . enjoy all the benefits of truly 


automatic, push-button power — Use UTILITY ELECTRIC sii ee as i 
POWER on the Job 24 Hours Daily 


PETROLEUM ELECTRIC POWER ASSOCIATION 
P O BOX 35006 DALLAS. TEXAS 
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Financing from thelIF RSF in Daiias 


goes where you go! 








Specialized experience, organization, and resources 
to help you with practically any kind of 


need for “working money”. 


Pi RST NATIONAL BANK in Dallas 
Member Federal Deposit Insurance Corporation 


ePOe 
° % 
+ 


; fa put FIRST financing 


° 
‘Yes’ ° ° 
, in your own oil future 
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sold on past performance, 
Penrod powers its third drilling rig 
with CAT Diesel Engines 


Penrod Drilling Co. of Shreveport, La., working Rig 
No. 45. fifty miles southwest of Houma in Cat Island 
Pass (on the southwest edge of Kye Island field) 
relies on Cat Diesel Engines in drilling better than 
1,000 ft. per day. With four D397s, two D315s and 
two D342s, the “Jim Garrison” barge moved in on 
Sept. 14, spudded a 15” surface hole and set 3,029 
ft. of 10°: surface pipe. On Oct. 31, they were 
out of the hole to run electric log at 15,177 ft. and 
cut a 9's hole on the first well. Their best drilling 
time was 10,026 ft. in 10 days from spudding date. 


More than 1,000 ft. per day. 


On this offshore drilling operation, Penrod com- 


pounds three of its Caterpillar D397 Diesel Engines 


to drive the Emseo drawworks. Two D315s and a 
D397 drive Gardner-Denver mud pumps, and two 


Cat D342 Electric Sets handle auxiliary power. 


\ big operator and investor in dependable equip- 
ment, Penrod can't afford to guess about drilling 
power. This Company knows from experience that 
Cat Engines are reliably rated and are available in 


a variety of power sizes for any drilling assignment. 


Only two of the many “guts” features which 
make Cat Engines the best for drilling are cylinde 
liners and pistons. To give long periods between 
overhauls, Cat Engine pistons are balanced to close 
tolerances. Cast-iron bands support the top rings 


for extra strength. and rings are chrome-faced fo 


Penrod Drilling Company’s “Jim Garrison’ Barge, powered by eight Cat Diesel 
Engines, has drilled at an average rate of 1,000 ft. a day on this job south of Houma, La. 
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longer wear. Piston rings ride freely with minimum 
wear because Cat cylinder liners are honed and 
chemically treated to give long life. Cat wet-type 
cylinder liners maintain low piston temperatures 


and are easily changed if necessary. 


For drilling power—from prime to auxiliary — 
call your Caterpillar Dealer today. He’s that real 
good neighbor—the one who knows what he’s talking 
about. And be sure to specify Caterpillar power for 


your drilling equipment. 


Engine Division, Caterpillar Tractor Co., Peoria, 


Illinois, U. S. A. 


DURABLE VALVES 
FOR LONG LIFE 


The Cat Engine’s valve train features 
dual valve springs; sodium-filled, alloy 
steel valves; replaceable valve seats 
and guides; hardened cam followers; 
and valve rotators. 


Caterpillar and Cat are Registered Trademars 
of Caterpiliar Tractor Co 


This Caterpillar D315 Engine drives a water pump on Penrod’s 
Rig No. 41 near Port Sulphur, La. One of many components which 
make Cat Engines dependable is aluminum precision-type bearings 
supporting the crankshaft. Each bearing has a thin coating of 
tin for proper bearing break-in for long engine life 


Penrod’s Rig No. 41, drilling southeast of Port Sulphur, La., also 
is powered by Caterpillar. Two D397s are compounded to drive 
the drawworks, two additional D397s drive the mud pumps, two 
D315s drive Mission Water pumps, and a third D315 drives a 
Gardner-Denver water pump, with a Cat D315 Electric Set used 
for auxiliary power 
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These three Cat D397 Engines ore compounded to drive 
Emsco drawworks on Penrod’s Rig No. 45. Three additional 
Engines drive the mud pumps and two Caterpillar Diese! Ele 
Sets furnish auxiliary power for the ria 


Dept. PE3, Engine Division 
CATERPILLAR TRACTOR CO., Peoria, Illinois, U.S.A 
Send me more information about Cate rpillar iesel Eng 
ond auxiliory power in drilling eratior 
| would like detailed information, as | r 
a Cat Diese! Engine or Electric Set. | 
obligation 
1 am interested in le arning more in gener 
Name 
Company 
Address 


City 











Jee _ technological bumbershoot 


Covering the advanced needs of 


industry and defense is today’s big 
gest technological job 


GPE has brought together, under 


one umbrella, broad physical 


resources plus a remarkably creative 


engineers and 
Its co-ordinated skills 


group of scientists 


technicians 


knowledge, experience and produc 
ing facilities cover more than a dozen 
industries 

Each company in General Preci 
sion Equipment Corporation works 
close to the frontiers of science in its 
specific fields. Working together, they 
have rolled up an impressive record 


of achievement in new and often 
uncharted technological areas 

If your needs are in controls, sys 
tems engineering or automation, 
you'll find some eye-opening answers 
in this highly integrated research 
design, engineering and manufactu! 


ing group 


GENERAL PRECISION EQUIPMENT CORPORATION 








these areas: 
Chemical 


tion, Marine, 
ing, 


sion, Printing, Steel, Television, Textile 


General Precision Equipment Corporation 
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Address inquiries to 
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NEW 


YORK 
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The GPE Producing Companies | 
cover needs of defense and industry in 
Audio-Visual, Automatic 
Controls and Automation, Aviation, 
Electronic 
Electrical, Graphic Arts, Instrumenta 
Motion Picture, Packag 
Tech 


nology, Power Generation and Conver 
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PEOPLE 


> Wolverine Tube. Ralph Seaton was ap 
pointed to newly created post of technical 
sales supervisor for this fabricating divi 
sion of Calumet & Hecla, Inc 

Howard J. Luetzow was named tech 
nical sales representative to serve the New 
York, New England areas, to replace 
Seaton. 

Mark A. Wallesz was appointed to fill 
Luetzow’s position as technical sales repre 
sentative in Chicago and surrounding 
areas. 
> The Wheland Company. William Ear! 
Shorts, who for 25 years represented the 
company in Oklahoma oil fields, retired 
January 1. Shorts had earned from his 
associates the title, “Dean of Oil Field 
Servicemen.” Lee O’Shields now repre 
sents Wheland as serviceman in Okla 
homa City. 
> Welex, Inc. G. T. Armstrone has been 
named vice president and division man 
aeer of the newly organized Panhandk 
North Texas division, Dallas. Other divi 
sion personnel include J. E. Grady. assist 
ant division manager and Weldon I 
Porter, division sales manaver. both in 
Dallas. C. W. Denny is a division 
envineer in Amarillo 

L. F. Drake was named division man 
ager of the new Oklahoma division. Othe: 
division personnel include Harold Wol 
verton, assistant division manager: R. B 
Burns, division manager: G. R 
Short and G. K. Harcourt. division sales 
engineers. all of Tulsa, and J. W. Sher 
wood and G. C. Thomas. Jr.. sales engi 
neers in Oklahoma City 


> Weatherford Oil Tool Company, Inc. 
Homer Longino has been appointed vice 
president in charge of sales and Bill Lo 
derback will be assistant vice president iv 
charee of sales. Loneino joined Weathe: 
ford in 1954 as a sales and service engi 
neer. He served as southern division man 
ager with headauarters in Cornus Christi 
Texas. Louderback has had oil field ex 
perience with Permian Mud Service and 
Superior Mud Company. joining Weather 
ford in 1956 

Robert O. Isham of Fort Worth. a 
sistant finance officer. is new vice president 
in charee of finance in Edmonton, Albert 
Canada. Robert P. Turnbull named 
vice president of sales in Edmontor 

Garland Diggs is the new southern di 
vision manager in Corpus Christi. Bud 
James, district manager in Beaumont. be 
comes assistant southern division mar 
ager 





sale ‘ 


sales 


was 


> Truman B. Wavne & Associates. Pau 
F. Nicholls. Jr. has ioined the consulting 
firm as manager, refining and petrochemi 
cal services. He was associated with Gulf 
Publishine Company, Houston. since 195‘ 
as maintenance and desien editor. petro 
leum refiner and market research directo: 


> United States Steel Corporation. T. D 
Brissman is appointed manager of sak 
Houston district office of National Tube 
Division. He succeeds the late James R 
Boax. Brissman returns to the office where 
he started his business career. all wit! 
National Tube. 19 years ago 

Edward H. Pelster was named manage 
of sales of Tulsa sales office of National 
Tube Division. He succeeds Gerald |} 
Coons. retired. Formerly he was manacer 
of sales of National Tube’s Denver. Cok 
rado. office. 

John A. Haran appointed 
ant to vice president operations of 
United States Steel Corporation 


was assist 
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Trade Parade 


> United States Rubber Company. | 
Leonard Borg has been named manage! 
of synthetic rubber development for th 
Naugatuck Chemical division 

> Tube Turns Plastics, Inc. Donald A 
Drake was named southwestern district 
manager for the new district sales office 
in the Southwest, with headquarters at 
Houston, Texas 





> Stewart & Stevenson Services, Inc. Sam 
McCleneghan was appointed project en 
gineer. He was one of the founders of the 
Valley Manufacturing Company in Valley 
Nebraska 

> Southern Pipe Coating Company. A. B 
Aycock was named plant superintendent 
in charge of all pipe coating and wrap 
ping work done in Doraville, an Atlanta 
suburb 

> Security Engineering Company, Peter | 
Winter has been named Eastern Hemi 
sphere assistant sales manager. Based ir 
London, Winter will be responsible fo 
distribution of Security rock bits and othe 
drilling tools to oil-active areas throug! 
out the Eastern Hemisphere 


> Schlumberger Well Surveying Corpora- 
tion. W. A. Eickmeyer. for many year 
manager of the Abilene, Texas, district 
is now division sales manager in Dallas 
R. G. Tefft, formerly district manager at 
Andrews, Texas, replaces Eickmeyer at 
Abilene. New manager at Andrews is G 
F. Horst. L. F. Holdman is the new sale 
engineer at Mt. Vernon, Illinois. Burtor 
Delleney, formerly division sales manage 
in Dallas transterred to the Patent 
Department in Houston. V. J. Davis, for 
merly field engineer been promoted 
sales engineer at Gainesville, Texas 
Charles A. Doh was named U.S. rep 
esentative for foreign subsidiaries of the 
Schlumberger organization. Formerly, h« 
manager of customer relations fo 
Schlumberger Well Surveying Corpora 
tion. Subsidiaries are Schlumberger Ove 
S.A., Operating in the Fast and Fa 
Fast: Schlumberger Surenco. S.A op 
erating in South America, and Societe ck 
Prospection Flectrique which is 
Europe 
> Rust-Oleum. Thirteen Rust-Oleum fac 
tory representatives and their wives we 
awarded two-week all expense paid trip 
to Nassau. Awards were presented b 
Robert Fergusson, president, at a sal 
meeting in Evanston, Illinois 


> The Ruberoid Company. 
Bettoli appointed 
search, replacing Clarence R 
retiring. He has been assis 
rector of research 195? 

> Roper Hydraulics, Inc. Joe R 
been appointed district sal 
covering New Mexico, Texas 
homa, Arkansas, and Louisiana 

> National Supply Company, Marsha 
Alexander was named credit manager of 
ts Midwest Division, with headquart 
il division offices in Tulsa Oklahon 
He -eds J. M. Hone who has bee 


assigned other duties 


was 


has 


Was 


seas 


ictive i 


Phillip S 
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> Crane Company. William ©. Brow 
manager of west coast sales district 
appointed general manager of sal 
headquarters at the company’s Chi 
general office. He will 
plumbing, heating and industrial s 
tivities as the marketing 
and advertising-sales promotion 
ments 

J. W. Greene, vice president for sales 
has resiened. Elected to the vice presidenc 
in 1957 after 21 service in sal 
activities, Greene been in ill ltl 
for several months 


coordir 


as well 


years ot 


has 








PROTECT & SEAL 
THREADED FITTINGS 


Apply LED-PLATE: 
> Sealing & Anti-Seize Compound ; 


Recommended for HYDRAULIC FITTINGS 


will not plug orifices 





— for 
STUDS, BOLTS, GASKETS 
AIRCRAFT PLUMBING 
auTos MARINE 
ONL WELLS = PIPING 


> FAST ASSEMBLY 
> No cross threads 
> Tight with less torque 
» Lead is a thread 


P tube 

> A REAL PIPE SEALER 

> Pressure held 20,000 

psi wp Liquid or 

Gas 

L. approved for 

butone, propane 

gasoline, petro 

leum 

Use for: Hydraulic 
fluids, steam, am 
monia, etc 

WO HEAT FREEZE 

Temperature range 
100° to 2987° F 

NO CORROSION WELD 

Stops rusting, acid 
etch and corrosion 

WO GALLING 

» OR SEIZING 

» Recommended for 

" aluminum, stain 

> less, titanium 

> plastic, stee!, brass 


c 


ed 


Ask for 


FREE 


SAMPLE 


Stocked by 

Supply and 

Hardware 
Stores 


> etc. 

> EASY DISASSEMBLY 
>» ANYTIME 

> Better than new 

> threads. 

> 
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ARMITE LABORATORIES 
6609 Broad Street los Angeles 1, Calif. 











1/8 thv30° 


TESTED AND 
STRUCTURAL 


© SPIRAL WELD © SEAMLESS 
© ELECTRIC WELD © LAP WELD 
© BUTT WELD © CONTINUOUS 


Cémplete Warehouse Stocks 
FOR EVERY NEED 


Call Foster for all your Steel Pipe. 

You'll get fast dependable service 

from pipe specialists, with Shop Fa- 

cilities for every type of Fabrication. 
SEND FOR CATALOG PT-3 


RAILS . TRACK EQUIPMENT - PIPE - PILING 
PITTSBURGH 30 * WEW YORK 7 * CHICAGO 4 
_ ATLANTA 8 * HOUSTON 2 * LOS ANGELES 5 
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Trade Parade 


> Davison Chemical Company. James B 
Hattman was appointed district repre- 
sentative of Davison, division of W. 
Grace & Co., with offices in Tulsa, Okla 
homa. He was formerly with Houdry 
Process. 

> Dow Chemical Company. John L. Sin- 
clair, a veteran of 47 years’ service and 
superintendent of the Midland division's 
well department from 1940 to 1956, has 
retired. He served the past two years as 
a consultant to the well department. 


> The Fluor Corporation, Ltd. Edmund 
C. Austin was appointed to the newly 
created position of director of purchases. 
He has 20 years of experience with Stand- 
ard Oil Company of California and Arab 
ian American Oil Company. 


> General Electric. Walter E. Sutter dis- 
trict sales manager at Redwood City, Cal- 
ifornia, was advanced to national man- 
ager of microwave sales for General 
Electric’s communication products de- 
partment and will make his headquarters 
in Syracuse, New York. He will have 
responsibility for G-E microwave equip- 
ment sold to pipeline firms, utilities, toll 
road authorities and other types of users 





> Koehring Company. Promoted are: A. 
V. Cossens, from assistant sales manager 
to the newly created post of product man- 
ager; Kensal R. Chandler, from service 
manager to assistant sales manager; 
George E. Schmidt, from field service 
manager to service manager; Donald Kil- 
patrick, to the new position of parts man 
ager; Nicholas J. Decker, from works 
manager to general works manager; Rob 
ert Williams, from manager of cost reduc- 
tion to manager at the Milwaukee plant; 
Peter Miles, from assistant foundry man 
ager to foundry works manager. 


DEATHS 


> Dr. V. A. Kalichevsky, 62, internation 
ally known chemical engineer, author, and 
lecturer, and a consulting engineer at 
the Magnolia Petroleum Company, Beau 
mont, Texas, died February 3. 


> Carl J. O’Hornett, 75, dean of landmen 
and lease brokers, died during the week 
of January 11 at Tulsa. 


> Riley Elmer Andrew, 78, widely known 
oil drilling contractor, died January 10 in 
Nevada, Missouri. 


> Andrew K. Brumbaugh, 47, an assist- 
ant manager of the refinery engineering 
division of Socony Mobil Oil Company, 
Inc., and an employee of that company 
for the past 19 years, died January 10 


> George D. Sheffield, 47, purchasing 
agent for New York Rubber Corporation 
at its general offices in Beacon, New 
York, died January 24 at Vassar Hos 
pital, Poughkeepsie, New York. 

> Frank X. Gilg, 57, an executive assist 
ant in the boiler division of The Babcock 
& Wilcox Company, died suddenly Jan- 
uary 26 after a heart attack suffered at 
his home in Bronxville, New York. 


> Carlos E. Bronson, former Vice 
president and chief engineer of the Ke 
wanee boiler division, American Radiator 
and Standard Sanitary Corporation, died 
at his home in Kewanee, Illinois, Jan 
uary 21. 

> John H. Merrell, honorary director of 
Raybestos-Manhattan, Inc., passed awa) 
January 4, at Chicago 

> L. B. Hamilton, 39, chief paleontologist 
for Sun Oil Company, died in Dallas 
Texas, following a short illness 
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Cross section 
shows struc- 
tural superi- 
ority of Aero- 
master's new, 
extruded alu- 
minum-alloy 
blades in di- 
ameters from 
9" to 22". 


EXTRUDED ALUMINUM 


NEW Blades on 
@ AEROMASTER* fans only 


AERKOMASTER’S new, extruded alumi- 
num blades combine in one design 
the advantages of a light weight metal. 
a hollow structure and the superior 
strength of wrought metal... . Silicon- 
magnesium aluminum alloys resist 
corrosion. Their fine grain structure, 
high tensile strength and increased 
endurance eliminate danger from 
wear, vibration, and metal fatigue .. 

true airfoil blade sections assure max- 
imum air delivery ... adjustable blade 


pitch angle permits decrease of fan 
load to an accurate minimum horse- 
power requirement. 

The AEROMASTER fan is easily as- 
sembled in the tower. No special 
handling equipment is necessary. 
AEROMASTER fans cost less to install, 
less to operate, less to maintain! 

For more details write to KOPPERS 
COMPANY, INC., Aeromaster Fan 
Dept., 6703 Scott Street, Baltimore 3, 
Maryland. 


-tenomasten’ Fans 


*“Koppers Trademark 
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LAUGH with BARNEY 


A rich bachelor girl made it a practice 
to invite several servicemen each week- 
end to her beautiful country estate. One 
week-end a good looking officer showed 
up alone. It was a case of love at first sight. 
The impact was terrific. As he was leav- 
ing he held her in a close embrace. Kissing 
her he asked, “Suppose, dear, after a few 
months you should find something was 
wrong — what would you do?” 

“Why... why I would shoot my 
self!” 

He patted her on the back encourag- 


Stay-at-Home-Wife: “Darling, how 
thoughtful! That hotel where you stayed 
during the convention sent me a beautiful 
blue night gown.” 

A small girl whose father is a judge 
often said she was Judge Brown's daugh- 
ter when someone asked her name. Her 
mother thinking this might sound snob- 
bish, told her not to make that sort of 
reply, but simply to say she was Dorothy 
Brown. Later, someone asked her if she 
was Judge Brown's daughter. She replied, 


She was trying on a beautiful fur coat 
“I wish,” she said, “it were called some- 
thing else besides broad-tail. My husband 
fancies himself a comedian.” 


7 7 7 

“Now tell me,” asked the personnel 
manager, “just why do you want to go to 
work for us?” 

“Well sir,” replied the applicant, “I got 
sick and went to my doctor. He gave me 
five pills and told me to take one after each 
meal. That was three days ago and I still 
have four pills left.” 


“How do you feel about girls?” 
“Oh, I have several ways.” 
7 7 7 
The conquerors of Mt. Everest stayed 
on top about 15 minutes. It proves men 
will not waste time if there are no women 


ingly, “atta girl,” he said “Well, I thought I was, but mother says 
a oe not.” around. 


Sam, you've been drinking for many, 
many years — why don’t you stop?” 
“What? And give up something I've got 
$50,000 invested in!” 




















’ 


There was a young fellow named Bound, 

While mowing his lawn he was drowned. 

It was dark when he fell to the bottom of 
the well, 

He couldn't tell his grass from a hole in 
the ground 








DID YOU MISS THESE? 
DO YOU WANT A FILE COPY? 


Handy reference reprints 


OE ga: 2 -%. &) See Se — (ADE x - 


| copy of each 


... When and where 
wanted... delivered by... 
WISCONSIN-POWERED 


Mobile Compressor Unit 


The large capacity truck-mounted compressor unit shown in the 
illustration servicing a tank truck, provides on-the-job AIR 
SERVICE for inflating tires, operating air wrenches and a com- 
plete line of pneumatic tools commonly used in oil field and pipe 
line operations. 

In localities where newly developed oil pools are served by mobile 
tanks until definite capacity appraisals have been determined, as 
well as in oil fields now served exclusively by tank trucks . . . Wis- 
consin-powered mobile compressor units are essential equipment 
Parrott-Hodnett of Wichita and Hutchinson, Kansas, have built 
up their own unit which fits exactly the available space in their 
service car as shown here. A Model VF4 Wisconsin Heavy-Duty 
Air-Cooled Power Unit is direct-connected to a Quincy air com- 
pressor and the owner may also add a high pressure pump to this 
installation for injecting aqueous solutions of calcium chloride 
Again, Wisconsin heavy-duty engine power fits the job and the 
equipment to the best possible advantage. The user is sure of un- 
failing dependability, low cost maintenance and heavy-duty HIGH 


TORQUE Performance... backed by fast service whenever needed. 


WISCONSIN MOTOR 


Corporation 
MILWAUKEE 46. WISCONSI!I 


State World's Largest Builders of Heovy vA ooled Engines 


(10 reprints) 


Listed below are articles for which 
we have had an exceptional number of 
requests, and have reprinted them. To 
assure prompt, accurate handling, clip 
ad and return as order form 


A-1 Operations Research and How It Works 
Gilbert C. Jacobus 
A-2 More Interest on Your Training Dollar 
Cor! Mullins White 
Industrial Relations in the Oil Industry 
Ray O. Weems Jr 
Instruments and Control Equipment Directory 
for the Petroleum Industry 
How to Write Better Technical Articles 
John L. Kent 
What Makes o Man Work? 
A. Q. Sertain 
The Philosophy of Reading 
Ralph M. Besse 
Percentage Depletion — Hardly Anybody 
Understands It Ernestine Adams 
A-9 Management's Real Job-— PROFITS 
Edward J. Burnell 


A-10 Canada Has Good Yeo: 
. G. Cochrane 





WRITE T0 HARLEY SALES CO. 
619 SOUTH MAIN STREET © TULSA, OKLAHOMA | 
3420 McKINNEY AVENUE © HOUSTON, TEXAS 
$05 SOUTH MAIN STREET © WICHITA, KANSAS 


Company 
Address 


On LO OrsTRIBYTORS FOR WISCONSIN 
ENGINES AND ALL TYPES OF UTMITY UNITS 
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This New 


Rikzalb 
aP-J 


is the only 2" to 4’ geared 
threader that’s Jam-Proof 


It’s safe—can’t jam and knock equipment 
around when you thread pipe by power 
drive. Automatically kicks out after 
standard thread is cut. Workholder 
sets to size before putting on 
pipe—other easier work 
features. See it at your 


Supply House! 


The Ridge Tool 
Company 
Elyria, Ohio, U.S.A. 


FOR FURTHER INFORMATION ON 
ADVERTISED PRODUCTS. SEE READER SERVICE 
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A Guide to Books 


> Automation and Management, by James R. Bright, published 
by Division of Research, Graduate School of Business Ad 
ministration, Harvard University, Boston, 1958. Pages, 270 
Price, $10.00. 

Since the petroleum industry is one of the most automated 
industries, management needs always to be alert to purpose, 
methods and experience in automation. Professor Bright has 
directed his study to the problems created by automation. First 
he gives a background of the nature of automatic operations. 
then deals specifically with experiences of mechanization de- 
scribing automation programs of 13 plants. He reviews the criti- 
cal areas of automation in which he sums up the significant 
trends of automation and their effects. The task that automa- 
tion imposes On management and the attitude and philosophy 
that should underlie the managerial direction of automation 
programs are discussed. The book has an appeal both to policy- 
making management and to operational management. 


> How to Sell and Unsell Ideas, by Fred DeArmond, published 
by Lloyd R. Wolfe, Chicago, Illinois. Pages, 222. 

In “How to Sell and Unsell Ideas,” Fred DeArmond tells you 
how to convince a prospect or a customer, a jury, a friend, a 
board of directors, a civic or business group — any audience of 
one, 10 or a 100 persons. 

DeArmond is not concerned with the matter, but with the 
manner of conducting a controversy — what to say, how to say 
it, and how to make your point stick. He draws upon his own 
vast experience, as well as upon reams of research material, 
taken from accounts of the great controversialists of history. He 
does not stop with merely quoting; he dissects and analyzes their 
style, strategy, techniques; he spotlights successful methods. 

Every one of the 18 chapters is outlined for quick reference 

~ every chapter is concluded with a capsule summary. An ap- 
pendix lists all source material for further research, if desired 


> Higher Oxo Alcohols, by Lewis F. Hatch, published by John 
Wiley & Sons, Inc., 440 Fourth Avenue, New York City 16 
New York. Pages, 120. Price, $4.50. 

While considerable emphasis is placed on the oxo process 
for the manufacture of higher alcohols, the major purpose of 
the book is to present and discuss the utilizations of the var- 
ious products. Higher oxo aldehydes also come under consid 
eration. Uses described include plasticizers, agricultural appli- 
cations, detergents, lubricant additives, and synthetic lubri- 
cants. Properties and chemistry are presented in adequate de- 
tail for the text to be valuable to chemists and sales engineers 


> Polyethylene, by Theodore O. J. Kresser, published by Rein 
hold Publishing Corporation, 430 Park Avenue, New York 22 
New York. Pages, 217. Price, $4.95. 

Kresser’s book is the first in Reinhold’s Plastics Applications 
Series. It deals with standard applications of polyethylene 
along with some unique uses that solved rather puzzling prob 
lems. Almost half of the text is devoted to background, prop 
erties, chemistry, manufacture, and processing of polyethylene 
It would be of value, therefore, to people in any phase of the 
plastics industries. 


> Chemistry of Natural and Synthetic Rubbers, by Harry 1 
Fisher, published by Reinhold Publishing Corporation, 430 
Park Avenue, New York 22. Pages, 280. Price, $6.50. 

Covers almost all phases of the rubber industry, from the 
raw material stage up to — but not including — final fabrica 
tion of products. As the title states, major emphasis is placed 
on chemistry for the major types of rubbers. Receipts, tables 
and photographs add to its utility, as do special chapters de 
voted te bonding of rubber to metal and chemical derivatives 
of synthetic rubbers. 


> 1957 Structure Maps of Texas Oil Fields, published by 
Rinehart Oil News Company, Box 1208, Dallas, Texas. Pages 
260. Price, $17.50. 

This reference book contains 251 map exhibits as submitted 
during the past year to the Texas Railroad Commission for 
rulings on field discoveries, injection projects, and Rule 37 
Permits. The material, representing all exhibits suitable for re 
production, is arranged alphabetically by counties, by districts, 
and bound into a single conveniently indexed volume. Each 
map is identified according to county, district, producing for- 
mation, contoured interval, and type hearing. 


> Electrostatics in the Petroleum Industry, by A. Klinkenherg 
and J. L. van der Minne, published by Elsevier Publishing 
Company, Amsterdam, Holland. 

Static electricity has been recognized for many years as a 
serious hazard in the oil industry. Time and again there have 
been mysterious explosions whose cause was subsequently 
traced to static electricity. 
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The Royal Dutch/Shell Group of companies has recently 
undertaken research of some considerable scope to throw 
further light on this phenomenon. They have carried out much 
experimental work in full-scale equipment. The electric effects 
produced by such operations as pumping, mixing and aircraft 
fueling were closely investigated. It was proved that an explo- 
sion can be induced solely by high-speed pumping of a gaso- 
line-water mixture into a tank. 

Considerable information was gained about generation and 
dissipation of static electricity. A practical means has been 
found to overcome the problem of static electricity in petro- 
leum products. 

In view of the wide-spread interest in the safety aspect of 
this subject Shell has decided to make their final research and 
development report available to the industry. 


> Phase Relations of Gas-Condensate Fluids — Test Results, 
Apparatus, and Techniques, published by the American Gas 
Association, 420 Lexington Avenue, New York 17, New York. 
Pages, 439. Price, $10. 

A new book has been published by the American Gas Asso- 
ciation, describing fundamental research conducted by the 
Bureau of Mines, U. S. Department of the Interior, in coop- 
eration with the American Gas Association, culminates 20 
years of study of fluids in high-pressure reservoirs. The pub- 
lication is Volume | of a two-volume monograph. Fundamentals 
are reviewed in one of the eight chapters, test results are re- 
ported in five of the chapters, and two chapters are devoted 
to correlations. Chapters in Volume II, now in preparation, will 
pertain to correlations of test results. 


> Ira Rinehart’s North Texas Reference Books, Vol. 4 and 5, 
published by Rinehart Oil News Company, Box 1208, Dallas, 
Texas. Pages: Vol. 4, 269; Vol. 5, 268. 

Distribution of two new reference books — one volume cover- 
ing the development history of 335 fields in Montague, Wichita, 
and Wilbarger counties, Texas, and a volume reporting the same 
type of information on 375 fields in Wise and Young counties of 
Texas. The two books are the fourth and fifth in a series of five 
North Texas Area reference books published during 1957. 

The set includes maps, electrical logs, completion histories, 
and production statistics on some 1592 individual oil and gas 
fields located in Texas Railroad Commission District No. 9. 
> The Making, Shaping and Treating of Steel, seventh edition 
published by United States Steel Corporation, Office Service- 
Stores, 525 William Penn Place, Pittsburgh 30, Pennsylvania 
Pages, 932. Price, $7.50; student’s price, $5 (with signature of 
instructor) 

Completely revised since its sixth edition was issued in 1951, 
the new volume offers users and makers of steel a comprehensive 
summary of present-day theory and practice covering all phases 
of iron and steel production. 

The new edition is the result of team effort by nearly 200 tech- 
nical representatives of U.S. Steel, its operating divisions and 
subsidiaries, co-ordinated by H. E. McGannon, technical editor, 
under the direction of Dr. E. C. Bain, assistant executive vice 
president-operations 

The book contains 773 illustrations and 126 tables, and is 
divided inte 50 chapters, which are subdivided into sections. 


> Engineering Materials Handbook. Edited by Charles L. Man- 
tell. McGraw-Hill Book Company, New York. Pages, 1936 
Price, $21.50. 

The handbook covers metals, organic and inorganic materials, 
and the cause and prevention of failure of materials in 43 sec- 
tions. Virtually every usual and unusual engineering material is 
included, with emphasis on fabricated forms, physical and me- 
chanical properties, adaptations, advantages, limitations, cor- 
rosion, and proper care and maintenance. Prepared by more 
than 150 contributors. 


> Directory of Geological Material in North America, second 
edition, by J. V. Howell and A. 1. Levorsen, published by The 
American Geological Institute, 2101 Constitution Avenue, NW 
Washington 25, D. C. Pages, 208. Price, $3. 

This volume, which follows a first edition printed in 1946, will 
find ready approval of geologists throughout the U. S. and 
Canada for it contains references for source material and data 
on almost any subject relating to the field of geology. It, like 
its predecessor, lists sources of broad geographic and topical 
scope, a section listing in detail sources of information avail- 
able in each state or province. Many sources of interest to 
geologists in mining and other branches of science have been 
added to this volume. 

Complete addresses of state and federal bureaus, sources for 
maps, air photos, cross sections and guide books, drillers and 
electric logs, scouting and drilling reports, well cuttings and 
cores, well elevations, water well records and control and lists of 
publications, libraries, book dealers, and museums. A section 
is also included on selected bibliographies and books 
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So you get easier 
quicker action with 


Heavy-Duty Pipe Cutters 


The instant you start feeding in this new 
cutter on a pipe you feel the remarkable 
difference, the new cushioning effect that 

makes cutting much easier and faster 

And the bigger handle and extra 

long shank (protecting threads 
on screw handle when you use a 
power drive) helps, too. Try it 
compare it . buy it at 


your Supply House 


FOR FURTHER INFORMATION ON 


SEE READER SERV E CARE 





How valve lubrication 


SAVES MONEY 


For over forty years, operation cost studies have proved that 
Rockwell-Nordstrom lubricated plug valves perform better, 
yet cost far less to use, than ordinary vaives. Here’s why: 


THE FUNCTION OF LUBRICANT is not just 
to make operation easier, but to form a leakproof, 
positive seal between the plug and valve body. 
Pressurized lubricant in the Sealdport grooves is 
actually a kind of “soft seat”’ that is instantly re- 
placeable . . . it can’t be permanently cut, worn or 
scratched like metal seats. Addition of new lubri- 
cant to a Rockwell-Nordstrom valve is like re- 
seating an ordinary valve but it costs pennies 
instead of dollars. 

Lubricant has another very important job in a 
Rockwell-Nordstrom valve. Acting as a “‘hydraulic”’ 
jack the pressurized lubricant provides a means of 
instantly unseating and freeing the plug. . . even 
after years in an open or closed position. 

In any mechanism with moving parts, lubrication 
prevents wear and reduces friction. That’s why 
Rockwell-Nordstrom valves work easier, stay in 
service longer and cost less to use. The informa- 
tion that follows shows equipment that will help 
you lubricate your valves more efficiently and at 
lower cost. 


® Rockwell 
LUBRICAMT . 
RON SS Re = — ag [3 
WORLD'S MOST COMPLETE LINE OF LUBRICANTS. Rockwell 
is the largest and oldest manufacturer of lubricated plug valve 
lubricants. Each lubricant is a result of painstaking research and 
careful field testing. A complete list of lubricants and the services 
for which they are recommended is available . . . use the coupon 
on the facing page 

The lubricant types illustrated above are (A) Stick Lubricants for 
manvol insertion. (B) Stick Lubricants for lubricant guns, for fast, 
easy lubrication through the Rockwell fitting on the valves. (C) 
Gun Tubes for fast refilling of lubricant guns and convenient bulk 
tubes (spout type) for individual valve lubrication. (D) Bulk Lubri- 
cants in five quart and five gallon pails. 





HAND LUBRICATION of a few small valves 
is done easily by unscrewing the Rockwell 
fitting with any standard wrench and inserting 
Rockwell stick lubricant. Screwing down the 
fitting creates proper lubricant pressure. 


ROCKWELL HIGH PRESSURE HYDRAULIC 
HAND GUN is used at installations similar 
to those recommended for the booster gun. 
The Hydraulic Gun develops much higher 
lubricant. pressures with less manual effort 
making it suitable for lubricating larger valves, 


i 
4 ‘ 


ety ote 
- 7% 


os” Pin, — ee «SS 


ROCKWELL BOOSTER HAND GUN pro- 
vides high pressure lubrication for small or 
medium sized valves at installations where a 
moderate number of valves are to be main- 
tained. Quickly loaded with stick lubricants, 
the hand gun is fast, easy to operate and in- 
sures proper lubricant pressure within the valve. 


ROCKWELL HYPREGUN saves time and 
labor at large valve installations especially 
where there are numerous large valves. The 
Hypregun is a compact, self-priming air oper- 
ated lubricant bucket gun. Using 5 qt. pails 
of lubricant, it's easy to properly service the 
largest valve installations. 


Jeg ene 
xt Ses Sa 


of the lubrication accessories available from 
Rockwell are shown above. The Rockwell 
Fitting (A) is now standard on all valves. The 
drilled and tapped lubricant screw (B) makes 
a convenient fitting for use with pressure 
gouges or gun fittings. The Rockwell 400 
giant button head coupler (C) has a built-in 
shut-off to eliminate lubricant extrusion from 
residual pressure in the hose (the “400” is 
standard on all Rockwell guns and pumps). 
Pressure gauges (D) for hand guns and bucket 
pumps tell automatically when correct lubri- 
cant pressure is reached . . . also indicate 
when valve needs further gland adjustment. 





How to 
Select 
Rockwell- 
Nordstrom 
Valve 
Lubricants 


Complete details on the proper lu- 
brication of Rockwell-Nordstrom 
valves and the proper lubricant for- 
mula number for a wide range of 
services are detailed in Rockwell 
Bulletin V-220. Generally, the fol- 
lowing information is vital to the 
selection of the proper lubricant 


Precise description of the line material 
to be valved, 


Temperature range to which valve will 
be subjected 


Pressure range within which the valve 
will work 


Size and type of Rockwell-Nordstrom 
valves. 


Frequency of operation. 


Type of lubricant (stick, gun tube, poil 
or bucket) to be used 


, 
t research staff will 


TD 
Rockwell's lubrican 

> leo .* , attention 
be pleased [0 Rive spectai attention 
fo operating problems not specifi lly 


covered in the literature. 
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ROCKWELL- Nordstrom VALVES 


ti ROCKWELL © 


MANUFACTURING COMPANY 





Rockwell Manufacturing Company 


Pittsburgh 8, Pa. 


[) Please send me Rockwell Bulletins V-218 and V-220. 


(] Please have your sales representative call to discuss specific problems. 


Nome_ 
Address 


City 
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Another Marsh development! The superlative Mastergauge is now 
available with stainless and alloy steel bourdon tubes. Try to find a 
corrosive service that isn’t covered by range of materials listed above. 

Tube, socket and tip—every part subjected to a corrosive medium 
—are fused into one piece by the ““Connoweld”’ process . . . the ex- 
clusive process that distinguishes the Marsh Mastergauge from all 
other gauges. 

Whether you need a gauge for corrosive service or any other critical 
application, Mastergauge is the one correct answer. It gives you the 
leak-proof Connoweld construction, the stronger, more durable 
copper-clad Marshalloy case, the precision Mastergauge movement, 
the “‘Recalibrator” to preserve its unmatched accuracy. Ask for data 
covering your specific gauge needs. 

MARSH INSTRUMENT CO. Soles Affilicte of Jos. P. Marsh Corp. Dept. M, Skokie, Ill. 


Marsh Instrument & Valve Co. (Canada) Ltd. 8407 103rd St., Edmonton, Alberta 
Heuston Branch Plant: 1121 Rothwell St., Sect. 15, Houston, Texas 


“tig . 


Explosive force merely opens safety back — 


Photo shows result of laboratory test in which gun 
cartridge was discharged in rear compartment of 
Safecase. Thin, tough back yields to abnormal 
pressure, but cannot be dislodged by blowout. 


STAINLESS... fom socket to ti 





tl tia 
"2500 me, 











Stainless steel tube in the new SAFECASE 


Here is a great combination... Marsh Master- 
gauge with corrosion resistant bourdon tube in 
the revolutionary Marsh Safecase... everything it 
takes for corrosive service where a surge of over- 
pressure can occur. 


Front of gauge remains intact, protected by heavy 


metal barrier. 


E-38 FOR FURTHER INFORMATION ON 
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Three Rust-Oleum DIFFERENCES 
that save you 








GOES ON FASTER 


No tedious surface prepara- 
tions usually required — just 


scrape and wirebrush to re- 
move rust scale and loose rust 
—then brush Rust-Oleum 769 
Damp-Proof Red Primer right 





STOPS RUST 


Rust-Oleum's specially-proc- 
essed fish oil vehicle works 
down through the rust into the 
tiny, microscopic pits in the 
bare metal where it drives out 
air and moisture to stop rust, 








LASTS LONGER 


Applied over rust, Rust-Oleum 
lasts longer for the ot 
years protection you need. It 
resists sun, salt water, salt air, 
fumes, heat, humidity, mois- 
ture, weathering. 


er-the- 




















over the remaining rust. 
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Chart shows results of tracing radio- 
activated Rust-Oleum through rust 
to bore metal by Geiger Counter. 
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finish coatings, with the same fish oil vehicle, are avail- 


These are just a few of many important differences 
able in nearly every color for double protection .. . 


that separate Rust-Oleum from ordinary coatings. 
When you consider that Rust-Oleum covers approxi- 
mately 30% more area, depending upon surface con- 
dition and porosity . . . and the fact that Rust-Oleum 


RUST-OLEUM. 


[. ! 
| UST! ! 


Rust-Oleum and Stops Rust are brand names and registered trademarks of the Rust-Oleum Corporation. 
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it's just good, common sense to use Rust-Oleum 
Prompt delivery from Industrial Distributor stocks 
Write for illustrated literature with color charts 


Rust-Oleum 
is distinctive as your 
own fingerprint. Accept 
no substitute 









-- - - = 





ATTACH TO YOUR LETTERHEAD — MAIL TODAY 
Rust-Oleum Corporation 
2639 Oakton Street ¢ Evanston, Illinois 


C] Complete literature with color charts 
[] 30-page report on Rust-Oleum penetration, 


C) Neorest source of supply. 


FOR FURTHER INFORMATION ON 
ADVERTISED PRODUCTS, SEE READER SERV E 
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NOTHING TRANSMITS POWER WITH THE FLEXIBILITY OF ROEBLING 


ROYAL BLUE WIRE ROPE. This, and its exceptional resistance to abrasion, shock, impact, 
crushing and fatigue, make Royal Blue the strongest and safest wire rope you’ve ever used. On any 


comparative cost basis, nothing matches it as an instrument for transmitting power. For details on the 
real meaning of long service life, contact your nearby Roebling Distributor, or write Wire Rope Division, 


John A. Roebling’s Sons Corporation, Trenton 2, New Jersey. 
ROEBLING | 


Branch Offices in Principal Cities 
Subsidiory of The Colorodo Fuel and Iron Corporation 


DESIGN 
FOR WIRE ROPE 
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BEAIRD-INGERSOLL-RAND Packaged Compressor Plant 


At Large Recycling Plant- 
PACKAGED 

COMPRESSOR CONSERVES 
2,000,000 CFD. IN 

LOW PRESSURE GAS 


@ 


PACKAGED 
COMPRESSOR PLANTS 


y~. 


LOWEST COST PER HORSEPOWER INSTALLED 


Tre Ho M. Harner Recs 

sures wells in the Bammel Field and it 

for a large Texas utility. Designed to operate with 100 | 
the original plant was unable to pick up 2 mmetd. in low ] 
produced by five nearby wells. This gas has now been adds 
plant through the installation of a Beaird-Ingersoll-Rand 6SVG 
h.p packaged COMpressol 


Picking up from the wells at 2 
ras through two stad 

psig. Critical input ga 
by equipping the | 


Latter 


p! ssure 


shutdown 


meet your special requirement 


THE J.B. BEAIRD COMPANY, INC. 


evep l i a : 


SHREVEPORT, LOUISI 
Midland, T+ © New ’ 
I Angele Californ nd Cie. Inger 


BEAIRD INTERNATIONAL, INC. 
SHREVEPORT, LOUISIANA « 


ANA © Sale 
© Or ’ I 


Venezuela 





GLIDDEN NU-PON COTE LININGS 


...the unseen sentinels that guard against 
pipeline failure and needless loss! 


When you put a pipeline out of sight, you can put it out of mind also by 
lining it with Glidden NU-PON COTE*. These superior linings offer out- 
standing adhesion to iron, steel, aluminum, plastics, masonry and gal- 
vanized iron. And, they perform equally well on tank cars and storage tanks. 


Glidden NU-PON COTE provides excellent parafine release plus 
maximum resistance to highly-corrosive sour crude, natural gas, chemi- 
cals, water and abrasion. In addition, it is particularly good in operating 


conditions involving the majority of concentrated solvents. 


Besides NU-PON COTE, Glidden offers the VINYL-COTE*, VYN-AL* 
IEV.A. 1S’ * ° ‘ ‘ “2 > ‘ . y . ac 
and NI V-A-RI : I maintenance coating Systems, each Bi th ty 
specifically engineered to offer positive corrosion control 
at lowest cost per square foot per year. = 
*A Glidden Trade-Mark i ctiaiea 


Creations 
Write today (company letterhead, please) for your 
copy of this new book which contains complete 
information on all Glidden Maintenance coatings. 


THE GLIDDEN COMPANY 
INDUSTRIAL MAINTENANCE HEADQUARTERS 
900 Union Commerce Bidg. + Cleveland 14, Ohio 


SALES OFFICES AND FACTORIES: San Francisco, Los Angeles, Chicago (Nubian Division—1855 North Leclaire Ave.), 
Minneapolis, St. Louis, New Orleans, Cleveland, Atlanta, Reading. In Canada: Toronto and Montreal. 
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Send for this informative 
new bulletin today! 


Cook Bulletin No. 700, “Non-Metallic Lami- ful data on applications, delivery and special 


nated Valve Plates” is now off the press. It materials. It also explains how Cook laminated 
contains up-to-date facts on the when, why and valve plates are different from competitive 
where of non-metallic valve plates — plus help- brands, and why they are better. 


USE THE COUPON FOR YOUR FREE COPY, TODAY! 


Feweaeee eee eee Fg 
C. Lee Cook Company 

i 948 South Eighth Street 
Louisville 3, Kentucky 
Gentlemen: Without obligation please send a copy 


| of Bulletin No. 700 


Company . 
COMPANY Street t 
Division of Dover Corporation i City State 7 


Rings and Packings Since 1888 Aut. Mr. Tite * 
Lemme ee 
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The FISHER 


Stocked and Staffed to 




















At 


Type 657-A with 
3500 Positioner 


Type 630 “Big Joe"’ 
Field Regulator 





Series 298T Gas 
Regulators 


FOR FURTHER INFORMATION ON 
VERTISED PRODUCTS, SEE READER SERVICE CARI 


Type 4150 and 4160 
Wizard !! Pressure 
Controllers 


Type 95-H Pressure 
Reducing Valve 


Series 99-1 Multi- 
Purpose Gas Regulators 


Type 655-A Pres- 
sure Regulator 
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‘Supermarket 


give 36 hour Factory service 


— 


Series 2500-249 and 
2500-2598 
Level-trols 

Cage Sizes 14” and 32” 


Series $100 and 730 
Service Regulators 


Type 92B Pilot 
Operated Steam 
Reducing Valve 


FISHE 


SINCE 1880 


Series 620 and 621 
Farm Tap Regulators 


Series 67FR Combina- 


tion Filter Regulator 


AMARILLO 

Vinson Supply Company 
ATLANTA 

J. M. Smither & Company 
BALTIMORE 

The Rhodes Controls Company 
BIRMINGHAM 

Joseph W. Eshelman & Company 
BOSTON 

Clarence B. Petty & Company 
BUFFALO 

W. J. Sommers Company 


CALGARY -EOMONTON 
Barber Engineering & Supply 


Company 
CARACAS, VENEZUELA 
Sinclair Spence 
CHARLOTTE 
Robert E. Mason & Company 
CHICAGO 
General Meters & Controls Company 
CINCINNATI 
H. T. Porter Company 


CLEVELAND 

A. E. Enrke & Company 
DALLAS 

vy >upply ( "pany 
DENVER 

Joy & Cox, Inc 


Offices listed in red maintain field stock 


Vis, now you can shop by phone, wire or TWX 
(Marshalltown 578 or 579) and expect shipment of 
the equipment illustrated at left in a matter of hours. 
Now that Fisher Control Valves and Regulators are as 
readily available as your supermarket groceries, you can 
meet your emergency needs quickly. Fisher carries a 
stock of the popular and standard size control valves, 
displacement type liquid level controllers, pressure 
regulators and gas regulators on the “supermarket 

shelf at all times. The offices in red maintain a wide 
selection of Fisher equipment in their own inventory 


New items will be added from time to time as needed 
Each Fisher representative receives a weekly list of all 
available types and sizes. 


Now, for emergency needs contact either the Fisher 
representative or the Fisher home office. Your order 
will be en route within 36 hours (except Saturday and 
Sunday ) after it is received in Marshalltown. 


DETROIT PHILADELPHIA 


DuBois-Webb Company Clifford B. ives & Company 
HOUSTON-CORPUS CHRIST! PHOENIX 

Puffer-Sweiven Company Cone & Wallace Company 
INDIANAPOLIS PITTSBURGH 

Acme Engineering Agency J. G. Chilcoat & Company 


KANSAS CITY 
Sullivan-Mears Company 


LOS ANGELES 

B. R. Jones & Company 
LOUISVILLE 

Allan K. Cook Company 
MARSHALLTOWN 

R. S. Stover Company 
MEMPHIS 

Johnson & Scott 
MEXICO, D. F. 

Babcock & Wilcox de Mexico 
MILWAUKEE 

W. D. Ehrke & Company 
MINNEAPOLIS 

R. G. Read & Company 
MONTREAL 

Process & Steam Specialties, inc 
NEW ORLEANS-LAFAYETTE 

John H. Carte any 
NEW YORK 

Crabbe & Stebbins Company 


ODESSA-FARMINGTON 
Vinson Supply Company 


PORTLAND 

R. H. Brown & Company 
RICHMOND 

W. H. Kidd Company 


iT. LOUIS 
SALT LAKE CITY 
Wilhams, Gritton & Wilde 
SAN FRANCISCO 
SEATTLE 
TORONTO 
George W. Beecroft & Company 
TULSA 
VANCOUVER 
Northern Columbia Process 
Equipment Company 
WICHITA-LIBERAL 
WINNIPEG 
Mechanical Valve & Engineering 
Spec. 


Re FISHER GOVERNOR COMPANY 


Marshalitown, lowa/Woodstock, Ontario/London, England 
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APPROVED INSTANT START, 
BY REFINERS NO BATTERIES WITH 


CONTAINS NO 
CHLORINATED SOLVENTS 


OR OTHER HALIDES OR SULPHIDES 





Dependable: Fast, positive starts regard- 
less of temperature. Made by 
the originators of Air Starting 
Motors 


Low cost: Eliminates batteries, gener- 
ators, electrical parts and 
their maintenance 


The most effective chemical for treating 


Less weight: I-R Air Starting Motor instal- 
p A ‘a A ; lations weigh less than 
conventional batteries and 
Control paraffin in tubing, flow lines and tanks generators 
a - Thi 
by the CONSTANT injection of BRAKESOL - Three sizes: I-R Air Starting Motors are 
eliminates costly Paraffin removal methods. made in models to meet the 
Reclaim tank bottoms with BRAKESOL. needs of almost all stationary 
FOR SERVICE auxiliary and motive engines 
“> Contact your Supply Store or 


7 ” nearby Treating Engineer. Ingersoll-Ran 


| Broadway. New York 4. NY 


Write for new 

Air Starting bulletin 
LAHOMA CITY on ae oe in < Form 5094D. 
NAL SUPPLY CO., EXPORT DIVISIO ia 


he «bt wa PIPECUNES 
2 are fin dhe BIEUS 


Tate Process applies cement 
mortar lining to the interior 
of 4” to 16” lines quickly 

Liner compresses cement ' and economically ... while 

etna ert the lines stay “in place” 

Permanently restores full *, i ; r 
flow coefficients. Reduces 
sunates aelentimeants Watch - WILLIAMS BROTHERS 
costs. Protects against 
corrosion, contamination. 


Write for full information ENGINEERS-CONSTRUCTORS 
TODAY! NBT BLDG. 


Gives smooth, continuous, water 
; ; Rockefeller Center — NEW YORK CITY 
TULSA 


proof lining of correct thickness 
Minneapolis — New Orleans — Caracas Cable 


ae . . Washington — Pittsburgh — Louisville 
Specializing in Pipe Protection Problems 
* Tate and Centriline “in Place” = * A Division of Bogota - Sie =— Edmonton 
Interior Cement Mortar Lining * “in PIPE American Pipe Calgary — London — Ankara — Tehran WILLBROS. 
Piant” and ‘‘Raiihead” Centrifugai | and 
Spinning of Cement Mortar or Coal Tar =‘ Constrection Co ? 
Linings —Somastic® Exterior Coating ' 
*P w * Rect t ' ¥ ’ 
Removel of Old Wrepping, Straightening, 1 2414 East 223 St. (P.O. Box 457) OIL - GAS + WATER + PRODUCTS \ 
Blasting, Beveling, Testing i Wilmington, California P U . P | . ¢ S TA T ] 0 | $ A + D ‘ 
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FOR SALE EXCELLENT 


Algas Vaporizer — Mixer 
50,000 C.F.H. Mixed Gas Capacity 
Complete with +50, #8044, #8046 Nozzles OPPORTUNITY 
Manufacturer: American Liquid Gas Corporation 
In Operation Two Weeks ‘a 


Contact: Colorado Interstate Gas Company we are looking for a pipeline enginee: 
P. O. Box 1087, Colorado Springs, Colorado to add to our editorial staff 
Attn: K. McCord, Assistant Purchasing Agent 


“a part Of Our expansion program 
i i 4 


Preferably, he should be a mechanical 








or electrical engineer 





RESERVOIR ENGINEERS 
( Ages 27-38) 


A major integrated U. S. Oil com- 
pany operating in Venezuela has 
outstanding career opportunities for 
qualified RESERVOIR ENGI- 
NPERS. Excellent growth possibili- 
ties are present in an expanding 
technical organization. Graduate 
engineers and physicists who have 
had FIVE to TEN years of special- 
ized and general petroleum reser- 
voir engineering experience are 
invited to submit a complete resume 
of work experience and personal 
data. Naturally, all replies will be 
held in confidence and interviews 
arranged for qualified candidates. 
Salary, including bonus, $14,900- 
$18,000, depending on qualifica- 
tions and experience. Company is 
a leader in the petroleum industry 
with excellent employee benefits, 
including home vacations with 
travel expenses. 


Box 480 Department Y-80 
New York 19, N. Y. 


Must have two or three years experi 
ADDITIVE FOR SALE |_| ence in pipeline work 


The patented process for grinding Should be 30 years of age or less 
peach seeds and using them as an 
additive in drilling mud to prevent lost Good starting salary. Excellent oppor 
circulation is for sale ready to go. It tunity for advancement 
has the lowest production cost and 
commands the highest retail market It interested. write for turther detail 
price as it is the best additive dis ; 
covered to date. Call or write to: Frank Love 


PLAZA SALES CO. THE PIPELINE ENGINEER 


1300 Huntoon, Topeka, K: = 
Lloyd Mahon —CE 4-8366 P. O. Box 1589, Dallas, Texas 

















— Producing Oil Properties — INFORMATION UNLIMITED — Read MONITOR — 
Independent consider to large and substantial easiest, quickest way to keep pace with fast-moving 
Producing reserves. fully partially devel oil industry. Specialists abstract ortictes from more 
oped integrated setups values sound to than 100 petroleum publications of 11 countries 
price. Most areas Principals Engineers Executives, engineers, geologists, researchers: keep 
supply essentials preliminary evaluation, (if informed on engineering techniques end news in your 
not detailed) to intermediary in confidence field — subscribe now to this bi-monthly magazine 
“ “ Majer olf companies approve. One yeor, $7.50 (foreian 

Percy E. A. Converse $8.00). Request free copy. MONITOR, Box 476-E, 
Pawnee Rock Kansas Dollas 71, Texes 




















Wanted — Representatives for franchised 
territories who have contact with producers 
to sell revolutionary down-stroke type recip- 
recating pump which i ideal for heavy 
crudes through the hter crudes. Generous 
commission plan. Please write and state 
qualifications and territory covered to Petro- 
leum Engineer Publishing Company, Rox 
194, Dallas, Tex 








WANTED 


Twenty 30,000-gallon 
propane tanks with allied 
equipment, 600 psi. 

Contact 
R. H. Horton, Inc. 
Box 11704 
Pittsburgh 28, Penna 


Telephone: Locust 3-0588 
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REPORTS OF PERFORMANCE 


from users during the past 16 year: 
show that Kennametal* lasts 20 times 
longer than steel and 3 to 5 times longer 
than special and super alloy: 


e A Texas producer reported sand 
forced a pulling job every 141 
After 448 days on the job, Kennameta 
and Seats showed no wear when well was 
pulled for other than valve jot 


®> KENNAMETAL 
. ... Partners in Progress 


Kennametal API Balls and Seats 
are available at repair shops of 
most major pump manufacturers 
Ask your service man to standardize 
on them. They'll cost you less 

in the long run. KENNAMETAL 

INC., Latrobe, Pennsylvania 
*Kennametal is the Registered Trademark 


of a series of hard carbide alloys of tung 
sten, tungsten-titamuum and tanta 
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Four Point Program Provides: 


service-proved engineering design 

guaranteed job ratings 

complete fabricating facilities 

technical service before, during and after installation 














One reason that Efco does it right is its many years of 
experience in designing and fabricating heat-exchangers 
for the wide range of temperatures and pressures repre- 
sented by ethylene plants and platinum catalyst reforming 
units. We are recognized specialists in handling all grades 
of carbon, alloy, and stainless steels, nickel, aluminum, 
and special low-temperature materials. 


ASK OUR GULF COAST CUSTOMERS — THEY KNOW US WELL 


Write for General Catalog 


EFCO HEAT TRANSFER EQUIPMENT 


Engineers and Fabricators, Inc. 
P. O. BOX 7395 HOUSTON 8, TEXAS 
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Industry Standard for 
Lower Maintenance Costs 


a 4 ® 


? 
Here’s Why: tong accepted valve 
maintenance costs are a 
thing of the past in thousands of plants where 
LQ600’s have been installed . . . even in the most 
severe services where previous valves required 
repair or replacement after as little as two weeks 

on the line. 

These outstanding savings are made possible by 
seats and discs of Brinalloy®, a patented Lunken- 
heimer alloy that is more resistant to wear and 
corrosion than 500 Brinell Stainless or 1000 Brinell 
Case-Hardened Stainless Steel. 


LQ600-150 150 Ib. S.P., 300 Ib. W.O.G. 


Add to this the Lunkenheimer exclusive silicon- 
bronze Stemalloy®, the most durable stem mate- 
rial ever put into a valve, and you have two 
important reasons why LQ600’s have established 
new low-maintenance standards everywhere they 
are installed. 

For an actual comparison test, call the Lunken- 
heimer Distributor in your area. He is an expert 
on valve maintenance costs and will be glad to 
demonstrate the maintenance-saving benefits you 
receive when you install LQ600’s ... or write 
The Lunkenheimer Company, Cincinnati 14, Ohio 


LQ600-200 200 Ib. S.P., 400 Ib., W.0.G., 550°F. 


LUNKENHEIMER 


a THE ONE 


QUALITY 
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@ National Water Stabilizer and Clarifier with 
Prene-Sealed Redwood Gravity Filters 
in open system waterflood, 


WATER STABILIZER 
AND CLARIFIER 


National's Raw Water Stabilizer and Clarifier is de- 

signed for rapid and thorough chemical treatment 

of disposal or flood water, through circulation of 24’ x 16’ National Water Stabilizer and Clarifier 
slurry followed by short relatively motionless periods with chemical building. 
to permit settling of precipitants. Sludge is drawn 

off automatically through a valve at the bottom of the 

tank. The result is a stabilized clear water being 

delivered to the filters. Volume of water to be 

treated determines the size of the Stabilizer and 

Clarifier since a particle of water remains approxi- 

mately two hours in the tank. The Unit is available 

in Bolted Steel Tanks, Prene-Sealed® Redwood and 

Rezo-Glas" Plastic Tanks. Internals are available 

of hot dipped galvanized after fabrication or Rezo- 

Glas non-corrosive plastic material, or steel with 

special coatings. 


30’ x 16’ National Water Stabilizer and Clarifier 
These units are available in a wide range with Forced Draft Aerator and Oxidation pits in 
of capacities and sizes from over 50 open system waterflood in Illinois. 
Warehouses in the United States, 
Canada and Venezuela. 
Write for Tank Topics - “Water Treating, 
Flood and Disposal” 


NATIONAL TANK COMPANY 


TULSA, OKLAHOMA 
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WHEN OPERATED BY A 
GOOD CREW 


5 } 


When competition is roughest it is more important than ever to 
have good equipment operated by good crews. You do a better 
job for customers and keep your units busy. This reflects in your 
bank book. 

Franks well servicing and workover rigs are just such equipment. 
Rig-up is faster with a telescoping derrick that moves strung-up 
raises hydraulically, is simple to level, and guys to the unit. 

The air lift transfer provides speed in pulling, and stacking affords 


protection to rods and tubing. See a Franks representative or write 
for details on the various Rocket models 6,500 to 12,000 ft. 
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Why AMERICAN IRON Drill Collars Last Longer 


... Increase Drill String Efficiency! 


Exacting Metallurgical Control 


Our metallurgists check and accept from 
the mill only those bars of uniform micro- 
structure which meet the high specifica- 
tions for American Iron PREMIUM drill 


collar steel! 


Advanced Manufacturing Techniques 


Precision machining of outside drill collar 
diameter and micro-accurate ‘‘coring”’ 
produce a uniform end-to-end wall thick- 
ness. Precision threaded connections are 


microized to prevent sticking and galling. 


Quality Product Reputation 


With the finest record of drill collar per- 
formance in the field today... both 
Domestic and Export ... American Iron 
is consistently first in the manufacture of 
premium steel drill collars. 


Gi): 


PETROLEUM 


EQU4PMENT 
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AMERICAN IRON & MACHINE WORKS COMPANY, INC. 
518 North Indiane Avenve - 
Subsidiary of AMERICAN MACHINE & FOUNDRY COMPANY 


Oklahoma City, Oklchome 


PRECISION MACHINING of outside drill collar 


diameter and micro-accurate “‘coring”’ produce 
a uniform wall thickness end-to-end, minimizing 
the possibility of bending or kinking in the 
hole. This balance in American Iron drill collars 
is a safeguard against unnecessary drill string 
vibration! Over-all heat-treating of each bar 
assures a uniform micro-structure throughout 
the body of the drill collar—for highest tensile 
and impact strength! 


To get more footage drilled with less drill 
collar trouble—specify American Iron Pre- 
mium Steel Drill Collars! 


AVAILABLE THROUGH YOUR LOCAL SUPPLY STORE 


> 
F <wamaynd*® 
M1 "09 


ROL-FLEX 
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Of Things To Come... In Oil 


FOUR CORNERS CRUDE BUYING “INEQUITY” will get worse before it 
gets better. Distress situation began when purchasers requested 
crude to fill new Four Corners pipeline from northwest New Mex- 
ico and southeast Utah. Utah began fill averaging 175 bbl per well; 
New Mexico prorationing allowed only 11 bbl per well. New Mex- 
ico is having its internal problems, too — northwestern wells pro- 
ducing at the 11 bbl rate and southwestern NM wells producing 
37 bbl per day. West Coast purchasers now are hinting that ex- 
cessive crude stocks in California may choke up this line before 
operations actually begin. 


“MODERATE EXPANSION IN ACTIVITY should take place, from this 
point forward,” says Dresser Industries executive vice president 
R. E. Reimer, adding “domestic oil and gas industry’s operations 
are at a low point for the year.” He hopefully predicts that drilling 
will improve throughout the balance of 1958. Jack A. Vickers, 
president of Vickers Petroleum, however, forecasts continuing 
period of adjustment that could “include a series of setbacks” 
extending into third quarter of the year. He spoke primarily for the 
Mid-Continent area. 


LOUISIANA MUST BE 6 OR 7 TIMES MORE SUCCESSFUL in next 
decade if it hits necessary oil finding target of 6 billion bbl of oil 
and 40 trillion cu ft of gas of new reserves, declares Bouwe Dyk- 
stra, vice president of Shell Oil Company’s New Orleans explora- 
tion and production area. If the gap between income and outgo of 
capital ($1,000,000 a day) can be narrowed, says Dykstra, then 
offshore oil can provide its share of the nation’s need for 3 to 34% 
billion bbl of new oil per year. 


ROYALTY PAYMENTS FOR UNION WORKERS? O. A. Knight, head of 
the Oil, Chemical and Atomic Workers Union, has given the oil 
industry warning that he will ask for improved fringe benefits in 
spring contract talks — which may include royalty payments on 
production. Money received would go to a union “royalty” fund 
as a savings and emergency fund with each employee credited with 
his pro rata share. Knight says “it would be an opportunity to 
share the benefits of automation.” Spring labor talks will stress 
fringes rather than higher wages. 


WELLS TO BE DRILLED IN 1958 may be slightly less than in 1957 — 
nearly 53,000 — but stress will be placed on field development, 
not wildcat drilling. Spot checks of small and large operators in 
Southwest indicate larger expenditures for “inside locations” in 
proved areas, and less appropriated for wildcatting. Larger inde- 
pendents, however, will continue semi-wildcatting — especially in 


Gulf Coast. 








FIELD REPORT 





FLOOD: North Ward-Estes Unit 


PUMPS: 10 Aldrich Septuplex 
FLOODING STARTED: December 1954 
EXPERIENCE TO DATE: 


Pumps operate constantly — 168 hours per week. There have 
been no breakdowns ... customer reports installation highly 
satisfactory ... "Maintenance actually has been less than 
we expected." 


Field parts stock available in Carmi, Ill., Charleston, W. Va., Houston. 
Los Angeles, Odessa and Tulsa. For further information, write the 
Aldrich Pump Company, 26 Pine Street, Allentown, Pa 


the toughest pumping problems go to 
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TEST, 
TEST AND 
RETEST 


Tests are the proof of per- 
formance in a new product 


and the key to improvement 
in existing designs. This is 
why we have always con- 
sidered test facilities to be 
an integral, working part of 
our design development 
program. But tests to be 
effective must not only sim- 
ulate working conditions, 
they must also produce ex- 
tremes for the study of 
equipment in unusual cir- 
cumstances. In our test 
areas, actual oilfield condi- 
tions are stepped up beyond 
normal working limits to 
prove a point in design. 
Presently we are testing 
seven inch preventers for 
working pressures of 15,000 
psi and ten inch preventers 
for 10,000 psi. Extremes in 
pressure, temperature and 
various phases of mechani- 
cal stress give the direction 
for designs to more than 
meet tomorrow s demands in 


any oil producing area. In- 
numerable tests of this type 
are part of Cameron's con- 
tinuing design development 
program. Just such dedica- 
tion to advancement has 


made Cameron the world 
leader in pressure controls 
for drilling and production 
This is why, if oil is your 
interest, you can COUNT 
ON CAMERON for the 
most reliable, most economi- 
cal protection in any pro- 
ducing area. 


S, inc. 


P. O. Box 1212-Houston, Texas 
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e Works Ltd 
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No. 2 advertisement of 
Six proving 

why Jones 
sucker rods 


last longer 





The S. M. Jones Company ADVANCED 
ENGINEERING, EXPERIMENTATION AND CONTROL 


Year after year, for over 65 years, 
Jones engineers have solved problem 
after problem and have kept Jones 
Sucker Rods the standard of com- 
parison. But the policy of the Jones 
engineering department is never to 
be satisfied, never to rest on laurels 
already won. 


To this end Jones engineers have the 
use of a large fund of accumulated 
practical knowledge gained from 
years of laboratory and field tests. 
Thus Jones customers are assured of 


the earliest possible use of definite 
improvements. 


The Jones engineering department 
keeps a tight control throughout all 
operations from raw stock to the fin- 
ished sucker rod. Laboratory testing 
for correct alloy content and physical 
properties, after proper heat treat- 
ment, assures Jones using only the 
best steel completely free of defects. 
Controlled normalizing and tempering 
results in a microstructure which is 
uniform throughout. 


There is no substitute for Jones experience and thoroughness 
in engineering, experimentation, and control. The continued 
leadership of Jones Sucker Rods is proof of that. 


Above: All A.P.i. working gages are checked 
daily with master A.P.I. gages which are period- 
ically certified by the National Bureau of Stand- 
ards, Division of Metrology. Control like this 
insures uniformity of threads. 


Left: Resistance to impact of heat treated sucker 
rod stock and experimental alloys is studied with 
this lzod-Charpy impact testing machine. 


“see 





TYPE S&S 


[RJONES 


alloy 
SUCKER RODS 


For extremely heavy pumping loads. 


This rod is the result of long research and field use to produce the very best 
rod for exceedingly heavy pumping. It is made of special alloy steel of excep- 
tional yield strength and well-balanced physical properties. 


Specify Jones Sucker Rods for proved longer life. 


FOUR TYPES OF JONES SUCKER RODS FROM WHICH TO CHOOSE 


PHYSICAL PROPERTIES 


DESCRIPTION Ultimate | % Elong.| % Red. of 
1008 psi} in &” Area 


Protecter Fer Made from processed electric furnace stee! with 116-125 12-17 65-75 
ends al high bees Strength and excellent fatigue resist- 














Protector ; woe alloy steel of exceptional yield strength 
— a ll-balanced physical properties. 

U 
LACK 


Protector i Called “standard of the industry". Strong, corre- 
ends ‘ sion resistant nickle Relvbéeren steel, fully 
lized, tempered, descaled and shot peened 
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Jones Pony Rods carry the same physicals as jones Sucker Rods. Always use proved superior Jones Pony Rods with proved superior Jones Sucker Rods. 


THE s. M. JONES General Office and Factory 
TOLEDO, OHIO 
com PANY Sales Office: Enterprise Building 


TULSA, OKLAHOMA 
® Export Sales Representatives 

IDECO — One of the Dresser Industries 
from IDECO-Division of Dresser Equipment 


Division of Buffalo- Company, Republic National Bank Building 


Dallas, Texas, and 


Eclipse Corporation ae ee ee 


















Armour 
organics 

lower 
injection 

pressures 





Injection Rate 
BBI Per Day 


600 








WELL HEAD PRESSURES 


INJECTION OF 
ARQUAD T-2C 
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1955 


Well head injection pressure 
down from 1100 to 780 
pounds, injection rate up 
from 30 to 220 bbls. per day 
at eastern Oklahoma water 
flood. This performance chart 
offers recent, conclusive proof 
how an Armour organic, 
Arquad® T-2C, makes possi- 
ble more efficient oil recovery. 


| 1956 | 1957 


Armour organics stop corrosion—control bacteria. And by lowering surface 
tension of water they increase injection rates and decrease pressures for 


more efficient oil recovery! 


Armour water-flood chemicals Armac® CD-50, Arquad® 12-50 and Arquad® T-2C are 
being used to lower injection pressures. These polar organic surfactants produce a de 
tergent effect in water that apparently ‘scrubs’ more residual oil from sand surfaces, 
often resulting in increased oil recovery. 

Reports from several other water floods, already using Armour cationic chemicals to 
inhibit corrosion and combat bacteria, also reveal this additional, important benefit 
In many instances these chemicals decreased injection pressures by lowering surface 
tension and dispersing foreign materials. 

In many water floods, the action of Armour cationics have prevented scale deposits 
The detergent and bactericidal effects of Duomeen® CD-50, Armae CD-50, Duomeen 
CDA-50 and Arquad T-2C have improved back-washing efficiency of all types of filters 
The use of these chemicals ahead of the filters increases filter efficiency —especially 
diatomaceous earth filters. 


For more than 8 years Armour chemicals for oil production have been used in oil fields 
all over the world. The most successful water-flood units are today using Armour cati 
onics for complete bacteria control and as high as 99.5°; corrosion protection. Through 
the years these same chemicals have demonstrated their ability to lower injection pres 
sures, making them of even greater value to the oil industry. 


For further information, send the coupon below. 


Nemo) Leader in Progressive Fatty Acid Chemistry 


ARMOUR 
CHEMICAL 
DIVISION 


© Armour and Company 
Chicago 9, Illinois 





MORE INFORMATION ON HOW TO INCREASE OJL RECOVERY PE 3-58 
Send booklet “Armour Organics for Increased Oil Production.’ 
Send samples of 


Application information on 


Treatment procedures for 


Name 
Firm 
Address 


State 
Offer limited to North American Continent 


Armour Chemical Division © 1355 West 31st Street * Chicago 9, Illinois 
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12 Welis in 8 Months and 
No Downtime, using one 
set of DAYTON V-BELTS 


4 Jack Gresham, Toolpusher on Big 

- Six Corporation’s Rig # 2, says, 

Ay “8 months ago, we switched to 

multi-matched Dayton Super- 

Thorobred V-Belis. Since then, Rig 

#2 has been on 12 jobs—sinking 

holes that averaged 9,000 feet in 

depth. In over 5000 hours of drill- 

ing, with the mud pump operating 

at 1800 psi, Dayton V-Belts have 

never caused one minute’s down- 

time.” Mr. Gresham is shown at 

the right, talking to Dayton Rep- 
resentative Werner Zapp. 


“Because they’re unaffected by oil, heat, 
moisture and static build-up, Dayton 
Super-Thorobreds resist every destructive 
condition we’ve found in our drilling 
operations. For instance, we were over- 
tensioning our former V-Belts to compen- 
sate for slippage due to belt stretch. 
Using surer gripping Dayton Super- 
Thorobreds, with their extra strength 
cord section, we can slack off the tension 
while maintaining full power. That way, 
we let the belts soak up shock and vibra- 
tion that was transmitted to the pump. 

“Dayton believes in service, too. Our 
Dayton Distributor in Houston, is backed 
up with a large warehouse stock. Thus, 
we get the belts we need, have them multi- 
matched and at the rig in half an hour.” 


© 0. R. 1958 


Insist on Dayton Multi-Matched V-Belts 


Hayton Rubber 


World’s Largest Manufacturer of V-Belts 


DAYTON RUBBER COMPANY + INDUSTRIAL REPLACEMENT DIVISION © DAYTON 1, OHIO 
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With 


Masgcobar on your well ..-. 





you get full 
laboratory backing 
wherever you drill 


Get this sample to the labor 

as fast as possible 

fast plane or car, the n 

packed in an air-tight staink 

steel container, is rushed ¢ 

Magcobar laboratory. The 

lab ratory works on 

basis when the emergency 

Well You ret the pres Ss 
n nec led to keep 

In many problem wells cl 

simply no way of obtaining 

the data needed for proj 


T 
WC SITE For « 
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wrOperties st 


best. Plan with Mag 


your next well 


Cove Barium ¢ 
Texas 


Magcobay 


Complete 
DRILLING MUD SERVICE 





J. W. HASTINGS 
DRILLING CONTRACTOR 
720-722 Wichita NATIONAL BANK BUULDING 
WICHITA Face, Texas 


April 15, 1957 


Mr. Gordon P,. Street, President 
The Wheland Company 
Chattanooga, Tennessee 


Dear Mr. Street: 


I purchased one of your HP-14000 pumps fiv 


has cut a tremendous amount of hole with v 


expense, 
This pump's peritormance was s0 satistactory 
acquiring new machinery, bought a new HP-8 


smaller rig. 


Both of these 
tory job, 


pumps are still ir 


We drill « 


2,900 


I operate two rigs in North Texas area, 


terest deals and for our own account, from 


Yours very truly, 


W. HASTINGS DRILLING COMPANY 


. = 
if 
Yi 4 Md 


J. W. Hastings 


yntracts, in- 


- 8.500 feet. 


“This pump’s performance was so satisfactory 
bought a new (Wheland) HP-8000 pump 


for the smaller rig.” 
—J. W. Hastings 


Here's the dependable Wheland HP-14000, still 
doing a fine job after 5 years in the field. 
Standing left to right, are Mr. J. W. Hastings, 
Owner; Mr. C. T. Coffman, Drilling Supt.; Mr. 


Joe Don Carlos, Wheland Rrepresentative. 


-YEAR 
RECORD 


OF OUTSTANDING PERFORMANCE 





“virtually no repair expense’ 
—J. W. Hastings 


WHELAND HP-14000 


745x114" DUPLEX SLUSH PUMP 


350 Horsepower Nominal Input at 60 RPM 
liners 838 PSI 
liners 1627 PSI 


Lower Maintenance 


Discharge pressure with 7 2" 
Discharge pressure with 5 2°’ 
Dependable Operation °* 


Delivers more pressure per pound of pump! 


Write for Detailed Bulletins 


A TN 


ROTARY DRILLING MACHINERY 


THE WHELAND COMPANY 
CHATTANOOGA, TENNESSEE, U.S.A. 

DRAW WORKS e¢ SLUSH PUMPS ¢ ROTARIES 

CROWN BLOCKS « TRAVELING BLOCKS » SWIVELS 


DOMESTIC DISTRIBUTORS: INDUSTRIAL SUPPLY COMPANY, INC.— 
Main Office: Wichita Falls, Texas * HOUSTON OIL FIELD MATERIAL 
COMPANY, !INC.—Main Office: Houston, Texas * JONES AND 
LAUGHLIN STEEL CORPORATION, SUPPLY DIVISION—Main Office: 
Drawer 2481, Tulsa 2, Oklahoma. 

EXPORT DISTRIBUTORS: LUCEY EXPORT CORPORATION—233 Broad- 
way, New York 7, New York—Broad Street House, London, E. C. 2, 
England. 











COREXIT prevents sub-surface corrosion, 
saves up to $1,000 a year per well 


Field experience shows that the 
use of Humble’s COREXIT in 
pumping wells costs so little com- 
pared to the expense of well-pulling 
jobs and the cost of replacing 
broken rods, pumps and corroded 
tubing, that annual savings up to 
$1,000 per well are not unusual. 


The initial COREXIT treatment 
cleans up your sub-surface equip- 
ment, displacing corrosive brine 
and loose scale from metal sur- 
faces. Then it builds up a tenacious 
and lasting protective film on these 


cleaned metal surfaces to prevent 
further corrosion and hydrogen 
embrittlement. The continued use 
of a small amount of COREXIT 
will maintain this tough protective 
film. Thus COREXIT lowers your 
lifting costs and improves operat- 
ing efficiency by prolonging the 
life of your equipment and reduc- 
ing the number of well-pulling 
jobs. 


COREXIT is readily available at 
Humble wholesale plants through- 
out Texas and New Mexico. 


e For complete informa- 
tion on COREXIT, call 
your nearest Humble 
wholesale plant in Texas 
and New Mexico, or 


phone or write 


Humble Oil & Refining Company 
Sales Technical Service 

P. 0. Box 2180 

Houston 1, Texas 


In Oklahoma & Kansas 
write 

Pet-Chem, Inc. 

Mayo Building 

Tulsa, Oklahoma 


In Illinois, Indiana & 
Kentucky write: 


Mid-State Chemical Company, 
Inc. 


Mt. Vernon, lilinois 


HUMBLE OIL & REFINING COMPANY 
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FOR DRILLING 


Power mud pumps designed for heavy-duty 
loads at every drilling depth: 


GXH 1250 hp. GXR 1000 hp. 
GXP 625 hp. GXN 500 hp. 
GXQ 350 hp. FK-FXK 255 hp. 

FZ-F XZ 185 hp. FO-FXO 122 hp. 


Quality mud pump parts. 

Water-cooled compressors for air drilling and 
mud aeration. 

Air compressors for powering rig equipment, 
engine starting and general service. 

GX mud pumps for offshore drilling rigs. Ec- 


centric construction keeps bearing pressures low. 
Counterbalanced crankshaft. 


FOR TRANSPORTATION 


Gas booster compressors . . . in capacities and 
pressures to meet service requirements. 
Power pumps for gathering, transmission. 
High-pressure pipeline testing compressors. 
“Quadril’’* ... multiple rock drill rig equipped 
with remote-hydraulic controls. 
“TWINDRIL’® .. . provides twin drilling 
power for short stretches of rocky trench. 
Drill steel . . . carburized and shot-peened. 


Five models of rotary portables: 
RP900 RP600 RP365 RP210 RP125 


*Trade-Mark 


Gardner-Denver RX gas booster compressor with 
combination cooler keeps pressure up; engine, 
compressor and gas cool. 


OTHER GARDNER-DENVER OIL FIELD PRODUCTS 





e Duplex steam pumps. 
e Pumps and compressors for seismograph rigs. 


e@ New Gardner-Denver ‘‘Mole-Dril’’* for drill- 
ing shot holes. 


B-14 FOR FURTHER INFORMATION ON 
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e Centrifugal pumps. 


e Air hoists, drills, impact wrenches and other 
air tools. 


e Air motors for such applications as remote con- 
trol of pipeline valves. 
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. A GREAT NAME IN THE OIL FIELDS 


FOR PRODUCING 


The most complete line of quality power 
pumps for waterflood and salt water disposal: 


PL-7 six-cylinder plunger—240 hp. 
PA-8 triplex plunger—160 hp. 





PE-5 triplex plunger—75 hp. 

PG-3 triplex plunger—30 hp. 

FG-FXG duplex piston—60 hp. 

FF-FXF duplex piston—40 hp. 

LE-LXE duplex piston—24 hp. 
Repressuring compressors. 
Air-gas lift compressors. 
Gardner-Denver PG-3 has built-in reserve 


strength for continuous waterflooding operations 
... Offers a wide range of capacities and pressures, 


FOR WELL SERVICING 


High-pressure pumps for cementing, acidizing, 
fracturing, and work-over service: 


PL-7 six-cylinder plunger pump for squeeze 
pressure pumping to 10,000 psi. 


PA-8 triplex plunger pump for high-pres- 
sure pumping to 8000 psi. 


PE-5 triplex plunger pump for high-pres- 
sure pumping to 6000 psi. 


The compact design of the Gardner-Denver PL-7 
triplex plunger pump makes this high-pressure 
well servicing pump easy to mount on truck. 





Pump and compressor service specialists located throughout the oil fields. 


ENGINEERING FORESIGHT—PROVED ON THE JOB 
IN GENERAL INDUSTRY, CONSTRUCTION, PETROLEUM AND MINING 


GARDNER - DENVER 


Gardner-Denver Company, Quincy, Illinois 
In Canada: Gardner-Denver Company (Canada), Ltd., 14 Curity Avenue, Toronto 16, Ontario 
Gardner-Denver Export Division, 233 Broadway, New York, N. Y. 
Oil Field Offices: Dallas, Houston, Tulsa, St. Louis, Los Angeles, New York, Pittsburgh, Denver, 
New Orleans, San Francisco, Kansas City, Winnipeg, Edmonton 
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CARDWELL 
MODEL A-190 
ANI U A- 15] 


DOUBLE DRUM HOISTS 


with optional spudding or rotating drive 


Here are the most efficient servicing units in the lightweight class — 
to date! Model A-150 is powered by a rugged oil-field-type engine, and 
Model A-151 features PTO drive from truck engine. 


Both of these versatile double-drum hoist units are rated to 5,000 feet 
servicing with 2¥2-inch tubing, but have been operated on occasion at greater 
depths. Both will spool 11,000 feet of Y2-inch swab line. Either unit 

can be used for rotary drilling to 2,500 feet with 3¥2-inch drill pipe. 


Nominal input is 120 HP, with five forward and one reverse speeds to 
hoisting drum, sand line drum, and rotary drive. 


Increased versatility is obtained when these new Cardwell units ADAPTABLE TO 
are used with Cardwell’s structural masts. Masts are equipped with outriggers 


to eliminate ground guy lines, and are prepared for hanging rods 
and standing tubing. ANY OF THESE 


These new servicing units are just two of many new achievements Cardwell CARDWELL MASTS 
has planned for the industry in 1958. FOR TOMORROW'S EQUIPMENT... 
KEEP YOUR EYE ON CARDWELL — TODAY! 











ENGINEER, 


THE PETROLEUM 


March, 


1958 














MODEL A-151 with 
65’ Single-Pole Mast 


55-foot Single-Pole Mast 
55-foot Double-Pole Mast 
65-foot Single-Pole Mast 
65-foot Double-Pole Mast 
50-foot Non-Telescoping 
Structural Mast 

65-foot Telescoping 
Structural Mast 


STAND- OUT FEATURES! 


Cardwell “Flex-Disc” air clutches for main and sand line drums. 
Safety-designed controls optional between skid level and 

ground level. 

Both main and sand line drums have two self-energized full-wrap 
brakes with single-point adjustment. 

Will accommodate most Cardwell single- or double-leg pipe masts and 
structural masts. 

Model A-150 engine driven with torque converter optional. 

Model A-151 drives from truck engine with power take off. 

Torque converter optional. 


FOR FULL INFORMATION, CALL YOUR NEAREST CAROWELL REPRESENTATIVE 


MANUFACTURING COMPANY 


BOX 2001, WICHITA, KANSAS, U. S.A. 
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LONG TIME BETWEEN CHANGES! 
When You START Using Guiberson’s 


Type U Wire Line Oil Saver 











Workover crews tell us they keep fewer 
spare rubbers on the rig for this saver — 
they need changing so seldom. 


Swabbing operations go along a lot 
smoother with less trouble and less 
expense. Three durable special alloy 
bronze rollers center the wire line per- 
fectly through the saver. And the rubbers 
in this saver are the same large, long- 
wearing rubbers used in Guiberson’s Type 
S oil saver — they won't extrude or stick 
in the housing. Split-type housing, joined 
by two husky bolts, makes installation or 
removal quick and easy. 


Use the Type U singly, or in 
tandem leaving off the rol- 

A bb ler cap on the lower saver. 
When you do need them, get 
Guiberson replacement rub- 
bers packed two pair to a 
blue and yellow box. 


Get the Best — Get Guiberson. 


(Pye SOnmy A 


ace - is ) 


Available in 2” or 22” EVE 8 
round double pin sizes 
and 3” 8V line pipe or 3” EVE 8 


round double pin sizes for 
3 Ane Aa , e"- + “ or 


% P v wire sg 
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in the oil fields of the world — 


The four engineering developments No other V-Belt has ALL these advantages 


shown at the right have made Rib-Top 1. Tougher, more resilient cords are 
first choice for mud pump operation with wi able to absorb the severe pulsations of 
drillers around the world. he mud pumps; easily handle peak loads. 

















Yet Rib-Tops cost no more than ordi- - 
aca : : mere : 2. Concave Sidewalls (U.S. Pat 
nary belts of comparable ratings. ® @ 1813698) Concave sides (Fig. 1) in 


crease belt life. As belt bends, concave 


For fewer V-belt replacements and Savoie Destine Sees. ens ues 
. orm contac with sheave groove ‘ig 
lower cost on mud pump drives, always Ns sf 1-A). Uniform contact means less wear 
specify Rib-Top. Both Standard and ae on sides of belt . . . far longer belt life 
Super Rib-Top are available at your 


“-hy oi] fie . , S - 3. Stabilizing ribbed tops (U. S. Pat 

nearby oil field supply house. LZ ban SRGRESR) ee cect Suse Gan 

They dampen vibration, protect top of 

belt from damage, keep belt running 

smoothly over idler-equipped mud 
pump drives with no side whip 


Put Super Rib-Top on your toughest Le 
drives. Sa 
With 40% more horsepower capacity, TYYW\AA 4. Flex-Weave Cover (U. S. Pat 
Super Rib-Top easily handles drive over- 2519590) A Gates exclusive: provides 
: . y greater flexibility with far less stress on 
loads. Fewer belts and narrower fabric. Cover wears longer . . . increases 
sheaves solve space and weight belt life . . . more power available to 


driven machine. 
problems. 
The Gates Rubber Company 


® World's Largest Moker of V-Belts. Denver, Colorado 


Gates Rib-Top Vulco Rope 


DEVELOPED ESPECIALLY FOR MUD PUMP DRIVES 
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“TAILORED” to your needs 
because Baker Casing Centralizers 
are made with bowed height 
(“effective reach”) of springs from 
1%” to 5”—for a range of open hole 
diameters from 5%” to 26%” — 

and to run on casing sizes from 
4%” to 16”. It’s easy to see that the 
exact size is available to fit your 
casing and provide effective 
centering in the greatest practical 
range of open hole diameters. 





“tailored” to your needs... 


“TAILORED” to your wishes, 

and you can choose between the 
Baker Model “H” HINGE-LOK 
Centralizer which is closed and 
locked around the casing coupling 
or stop ring—or you may prefer 
the Baker Model “G” SLIP-ON 
Centralizer which is merely 
slipped over the casing and 
positioned with stop rings. 

Ask the Baker representative about 
“Protective” primary cementing 
using Baker Casing Centralizers in 
combination with Baker Wall 
Scratchers and Baker Cementing 
Shoes and Collars. 


for better cementing 





One of the partners in — 
BAKER “Protective” Cementing = 


Baker Flexiflow Fill-Up Collars and Shoes us 


» Qeaxe ER 


saxin on roots, we. Houston «tos anons-wewroee CASING CENTRALIZERS 
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12th Annual Survey 





Operators drilled 199 holes 15,000 ft 
or below in 1957 at a cost of $148 
million. ... Discovered 15 fields, 


45 new sands and extensions, and 
added 33 producing field wells 


THERE IS AN OLD TALE of the oil 
man who went to heaven and found it 
overcrowded. St. Peter told him they 
hadn’t room for him. 

“Are there many oil men here?” he 
asked. 

“Oh yes,” said St. Peter, “We have a 
great many oil men.” 

“And if I get some to leave, can I 
have a room.” 

“I don’t see why they would but I'll 
agree to give you the first vacancy.” 

Soon after there was an exodus of oil 
men and the newcomer was well pro- 
vided for but he didn’t seem happy. 

“What's the matter with you?” asked 
St. Peter. “I've filled my agreement and 
you're safely in heaven.” 

The oil man looked worried. “It’s 
this way, St. Peter. I told my friends 
there was a strike in hell and they all 
beat it down there to get in on the play. 
The more I think about it, the more I 
wonder if there isn’t some truth to it.” 

This 12th annual survey indicates 
that if oil men keep on drilling down, 
they are going to find out. 

They drilled 199 wells 15,000 ft and 
below in 1957 alone, bringing the total 
to 614 wells at these depths in the 
United States. 

Sputniks and Vanguards pierce the 
space above us but one lone U. S. in- 
dustry has more knowledge of the earth 
we live on than all the political powers 
that be. 

rheir energetic investigation of three 


Miss Adams is Management Editor 


NUMBER OF 15,000-FT WELLS BY YEARS 


DEEP WELLS INCREASE 28% 


Ernestine Adams 


and four miles below the surface has 
been to some purpose. Of the 614 
drilled, 291 have found oil and/or gas 
in producible quantities. They have 
been wildcats, semi-wildcats and de- 
velopment wells. A fair sized number? 
—9 in 1957 —are shut-in gas wells 
waiting for markets. 


Increase in 1957 

At the same time all drilling, includ- 
ing deep wells, dropped 8 percent, wells 
drilled 15,000 ft and below increased 
28 percent during 1957. 

You can draw a number of conclu- 
sions from this fact: 

First — the obvious one — shallow 
fields have been found; there is no 
place in the U. S. to go but down. 

Second — we have gotten into off- 
shore gulf operations and they are on 
the deep side. 

Third — company geologists find the 
best way to develop a field is to get a 
good “basement” well for information 

Fourth — deep wells find more oil 
and gas. Of 119 wildcats and semi-wild 
cats drilled this year, 60 found new 
fields, new sands, or extended fields 
That is, 60 percent of wildcats 15,000 
ft and below have added to reserves. 
This includes 3 wells shut in after dis- 
covering gas reserves of commercial 
size. 

Deep Fields and Extensions 

Pan American and Hunt discovered 
the deepest new field this year. A state 


‘We have no record of whether deep gas wells 
shut in previous to 1957 have found markets 
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lease offshore Terrebonne Parish in 
Block 39, the well went to 18,002 and 
was perforated at 16,828-42 ft. Initial 
production was 46 bb! daily condensate 
and 4150 Mcf gas. (See Table 5 for 
data on any well mentioned.) 

Also in Louisiana, Howell, Hollo 
way & Howell Petroleums, Ltd., dis 
covered a field at 15,204-10 ft in La 
fourche Parish. Initial production was 
256 bbl a day of 44.1 gravity oil and 
3100 Mcf gas. Here operators found 
52 ft of net oil sands below 15,000 by 
drilling to 15,278 ft TD. Another lo 
cation by HH&H at the St. John field 
drilled to 17,212 ft and added a dual 
completed well with production at 15, 
090-8 and 15,102-41 ft. 

Sid Richardson Carbon Company 
and Amerada found a new sand in Ab 
beville field, Vermilion Parish below 
15,000 ft. 

Texaco extended Caillou Island field 
Terrebonne Parish, to below 15,000-ft 
production and also drilled another well 
to find pay at 16,144-6 ft. Initial pro 
duction for the latter was 243 bbl. a 
day of 31.6 gravity oil and some gas 
Four wells in Caillou Island field now 
have below 15,000-ft production. 

Pure Oil shut in its discovery in 
Natrona County, Wyoming. Deepest 
in the state, its No. 1 Badwater unit 
tested 5500 Mcf gas. Perforation 
ranged from 15,216 to 16,477 ft 

British-American was operator for 
five more producers at Carter-Knox 
field, Grady and Stephens County 


B-21 





TABLE 1. NUMBER OF WELLS COMPLETED 15,000 FT AND BELOW BY YEARS OF COMPLETION. 


Average 
drilling 
time t 


No. wells 
by date of 
completion 


Wild- 


Year cats 


1938 
1944" 
1945 
1946 
1947 
1948 
1949 
1950 
1951 
1952 
1953 
1954 
1955 
1956 


1957 


l 
l 
4 
l 
‘ 


ne ee ee 


12 
25 
2h 
59 
101 
155 
199 158 


Overall 614 356 169 


WELLS HOLDING RECORDS: 


1. Continental KCL No. A-2, Kern County Calif. 
la. Standard of California KCL 20-13 drilled in 1944 to TD is 
and abandoned in 1945. Inserted here to show record 


depth. 


Phillips Schoeps No. 3, Brazos County, Texas. 
Superior Weller No. 51-11, Caddo County, Okla. 
Texaco Lafourche Basin Levee No. 1, Jefferson Parish, 


Louisiana. 


Shell J. A. Smith “A” No. 1, Iberia Parish, La. 


Oklahoma. A new producing depth in 
the field at 16,630 ft was reached by 
B-A, Ohio, and Gulf No. | S. Krieger. 

Deepest extension this year was 
Richardson & Bass, Humble, R. F. 
Price No. 1 State Lease 2345 in Lake 
Washington. Deepened to 21,186 ft on 
a sidetrack, a new sand was discovered 
at 19,151-74 ft. IP was 795 bbl a day 
of 39.7 gravity oil and 1735 Mcf gas. 

J. W. Mecom-Freeport extended the 
Lake Washington field, Plaquemines 
Parish, with production from 15,180,- 
200 ft. 

Lake Washington field is the one that 
now holds the world depth record — 
22,570 ft — and the world production 
record 21,465 ft. The well with both 
records is Richardson & Bass, Mecom- 
Freeport, Humble State Lease 2414. It 
was reworked this year. 

Shell added two producers below 
16,000 ft and one below 15,000 ft at 
Weeks Island field, Iberia and St. Mary 


Record Average 
drilling 


ime 


284 
516 


349 
121 
113 
95 
150 
96 
SS 
70 
71 
37 
$6 


48 


$6 


Well 
costs, 


Mud 
costs, 
average 


le Ww 
bit 
record 


bits 


per well 


195 


324 


184 
73 $24,000 
28,000 
64,000 
63,000 
54,000 
66,000 
75,000 
92,000 
14 116,000 
3] 122,000 
oH 121,000 


$570,000 
551,000 
534,000 
577,000 
527,000 
549.000 
729,000 
651,000 
649,000 
683,000 
743,000 


99 
120 
106 
69 
44 


4s 


30) $107,000 $680,000 

6. 
Wyoming. 

Calif. 

Pure Oil W. 

Wyo. (Gas). 


8. 


ll. 


Parish. A fourth extension in this larg- 
est deep field to date found a new sand 
in the 12,982-92 ft zone 

Superior extended Four Isle field, 
Terrebonne Parish, Louisiana, 1400 
ft deeper. Initial production of its 
Terrebonne Land & Development No. 
1 was 104 bbl a day condensate and 
2601 Mcf gas. 

Table 3 now shows 28 fields produc- 
ing below 15,000 ft, with 84 wells, 26 
being added in 1957. Of the 28 fields 
21 are in Louisiana 


New Shallow Fields 

Besides the three deep fields, the 119 
wildcats and semi-wildcats in 1957 
covered 12 new fields above 15,000-ft 
depth. Three opened new fields below 
14,000 ft: Magnolia at Lake Arthur, 
British American at Ramos, and Wm 
lr. Burton at Lake Patourde. J. W 
Mecom made a discovery below 13,000 
ft at Bay St. Elaine. 


dis- 


Average 
average costs per ft 


$35.87 
34.34 
32.52 
36.72 
33 56 
477 
44.79 
4) 87 
40 09 
42.18 
46 


$42 
Superior Pacific Creek Union No. 1, 
Standard of California Mushrush No. 5, Kern 


Poison Spider No. 3, 


Total 
footage 
drilled 


Ft/well 


average 


Deepest 
producer 


Deepest 
well 


15,004! 
16,246's 
16,6557 
16,655 
17,823 
17,823 
20,521° 
20,521 
20,521 
20,521 
21,482" 
21,482 
yt 
nea 
22,559 


15,004 
16,246 
63,480 
15,452 
127,128 
112,329 
180,631 
78,565 
189,864 
396,850 
$19,053 
939,808 
1,635,101 
2,510,050 
5, 3,196,673 


15,870 


15,891 
16,047 
16,421 
15,713 
15,822 
15,874 
16,117 
15,929 
16,081 
15,988 
16,064 


> 
> 


5 9.879.988 16,091 22,559 


Sublette County, 
County, 


Natrona County, 


Ohio Oil KCL No. 72-4, Kern County, Calif. 
Richfield Oil Coles Levee “ 
Richardson & Bass 1-L SL 2414, Plaquemines Parish, 
La. Drilled to TD in 1955. Completed in 1956. 


A” 67-29, Kern County, Calif. 


Below 12,000 ft new fields were 
found by Hassie Hunt Trust at Wildcat 
Bayou, by Shell offshore of Terrebonne 
Parish, and by Buffalo Oil at North Le- 
roy. All these are in Louisiana. 

Shallower fields were discovered by 
deep wells: By Standard of California 
in Ventura, California; by Phillips Pe- 
troleum in Rio Blanco, Colorado; by 
Humble in Harris County, Texas; by 
Union of California in Terrebonne, and 
by Gulf in Plaquemines Parish, Louisi- 
ana. 

Of new sands and extensions to fields 
above 15,000-ft pay zones 21 were 
added by deep holes in Louisiana, two 
by those in Texas and one by Conti- 
nental’s big gasser in Lea County, New 
Mexico. 

The 1957 deep wells found 15 new 
fields, and made 45 extensions or new 
sand discoveries in old fields. For new 
fields, 1 out of 8 “wildcats” drilled were 
successful. However, a number of the 


TABLE 2. LOCATION AND AVERAGES OF WELLS DRILLED 15,000 FT AND BELOW. 


Total 
15,000 
ft holes 


Number 
wells 
State 1957 
0 
10 


Alabama 
California 
Colorado 
Florida 
Louisiana 
Mississippi 
New Mexico 
Oklahoma 
Texas 
Wyoming 


TOTALS 


B-22 


Completed 
as producers 


Low 
drilling 
time 


record 


Drilling 
time 
average 
day 8 


Low 


nit 


Average 
bits 
per well 


225 186 
19] I 
sig 242 
133 
26S 
$35 
351 
234 


te) 


Iu 


record 


Well 


Deepest cost cost 


hole iverage iverage 


15,729 


$55,000 
SOL000 


$440,000 


11,482 653.000 


17.083 658.000 
15,155 
22,570 
20,450 
16.842 
20,446 


21,087 


LOS 000 661 000 
528,000 


905,000 


84.000) 
114.000 
106,000 821,000 
726,000 
G4 000 


1TS.000 
74.000 


M52 


$107,000 680,000 


PETROLEUM ENGINEER, March, 1958 








Field 


North Coles Levee 
Wasco 

Rayne Lane Well 
Deep Lake 

Avery Island 
Weeks Island 
(Queen Bess Island 
Lake Arthur 

Bay de Chene 
Timbalier Bay 

St. John 

Lake Washington 
Venice 

Cade 

Cote Blanche Island 
Bayou Rambio 
Caillon Island 
Block 39 SS 

Dog Lake 

Four Isle 

Lake Pelto 
Lapeyrouse 
Abbeville 

San Simon 
Carter-Knox 
Puckett-Ellenburger 
West Poison Spider 
Badwater 


119 wildcats were deep 


rank wildcats. 


County or Parish 


Kern 

Kern 

Acadia 

Cameron 

Iberia 

Iberia & St. Mary 
Jefferson 

Jefferson Davis 
Lafourche & Jefferson 
Lafourche 
Lafourche 
Plaquemines 
Plaquemines 
St. Martin 
St. Mary 
Terrebonne 
Terrebonne 
lerrebonne 
lerrebonne 
Terrebonne 
Terrebonne 
Terrebonne 
Vermilion 
Lea 

Grady & Stephens 
Pecos 

Natrona 


Natrona 


offshore 


tests 


New State Depth Records 
Three states had new depths probed 


in 1957. Phillips 


Petroleum No. 


TABLE 3. FIELDS WITH PRODUCTION 15,000 FT AND BELOW. 


State 


Deepest 


production 


No. wells 
that produced 
below 15,000 ft 


California 


Louisiana 
Louisiana 
Louisiana 
Louisiana 
Louisiana 
Louisiana 
Louisiana 
Louisiana 
Louisiana 
Louisiana 


Louisiana 
Louisiana 
Louisiana 
Louisiana 
Louisiana 
Louisiana 
Louisiana 
Louisiana 
Louisiana 
Louisiana 
Louisiana 
New Mexico 
Oklahoma 


Texas 


Wyoming 
Wyoming 


—not 


Mannell in Rio Blanco County, pushed 
Colorado’s record depth 2000 ft more 
than it was, to 17,033 ft. It discovered 
a shallow gas field. 

Magnolia drilled to 20,446 in Caddo 
County, Oklahoma, displacing the 
former 18,158-ft record. It was a dry 
hole. 

Texas got a new record depth of 21,- 
687 ft. Pan American Petroleum drilled 
to this depth in Pecos County but did 
not find commercial production. 


Drilling Time 

Drilling time for deep wells in- 
creased in 1957 to 153. All-time low 
was in 1955 (Table 1) when average 





THANKS TO 
DEEP WELL OPERATORS 
and 
RINEHART REPORTS 


this survey is possible. We have had 
virtually total cooperation in gathering 
the information collected here. Our sin- 
cere appreciation goes to these oil 
companies that provide essential data, 
particularly cost figures. Tables are 
reworked when data are added on 


wells drilled in former years 











l 
California l 
l 
l 


15,860 
15,085 
16,415 
15,034 
16,116 
16,842 
15,879 
16,908 
16,084 
15,035 
15,012 
15,025 
16,630 
15,324 
16,102 
16,477 


was 147 days to drill a deep well. 

Record drilling time also went up. 
Last year it reached a low of 36 days 
for a deep well. This year the record is 
51 days, made by two wells; F. A. Cal- 
lery, Inc. No. 1 Provost, Lafayette 
Parish (Circle Drilling Company, con- 
tractor), and by Gulf No. 1 Louisiana 
State “PP”, Plaquemines Parish, (Pro- 
ducers Drilling Company, Inc., con- 
tractor). 

Louisiana continues to hold the low- 
est average drilling time of any state, 
with California second. 


Drilling Bits 

Bit record in 1957 dropped to 30 
bits, an achievement of Caroline Hunt 
Sands No. | State Lease 3136, Atcha- 
falya Bay, Louisiana. Penrod Drilling 
Company was contractor. 


Number of bits used has declined 
with bit improvement. This should cut 
down drilling time and might have 
done so except for several wells com- 
pleted in 1957 that took well over a 
year to drill. Another trend that keeps 
both bits and drilling higher is the prac- 
tice of sidetracking. (See below.) 


Texaco Drilled 106 


For the first time one company went 
over the mark of 100 deep wells. The 
Texas Company has been operator for 
106 wells 15,000 ft or below. 

From Table 6, where all operators 
are listed alphabetically, we can select 
the operators of the largest number of 
deep wells: The Texas Company 106, 
Shell Oil 51, Humble 41, Pan Ameri- 
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can 36, Phillips 32, Magnolia 31, Gulf 
30, and Superior 29. 

Individual operators who ‘have con- 
tributed to deep exploration are Sid 
Richardson, H. L. Hunt, and John W. 
Mecom. H. L. Hunt’s companies have 
drilled 25 deep wells. Sid Richardson 
has had interests in 27 as operator 
John W. Mecom has been operator for 
25 deep wells. 

Probably the most interesting factor 
regarding the operators is how many 
companies get in the act. So far 81 
companies or individuals have been op- 
erators of these super-deep wells. This 
doesn’t begin to tell how many are in- 
terested financially because it isn’t un- 
common for a half dozen to contribute 
to one of these million-dollar projects 
This spreads the risk. 


Big Rig Contractors 

Drilling contractors have certainly 
kept up with the deep trend. There are 
now 83 contractors who have success- 
fully drilled a 15,000-ft hole. 

Last year 28 contractors were added 
to the list of those equipped and man- 
ned for deep operations. Table 7 gives 
the names and addresses of all 83 con- 
tractors that have deep drilling ex- 
perience. 


Costs Go Up 

rhe oil industry spent nearly $150 
million in 1957 for 199 wells. This is 
the highest average well cost so far 
recorded (Table 1); only other year 
when cost per well went over $700,000 
was in 1953. Some of the raise is due 
to sidetrack operations. Costs are 
given for the entire operation although 
there may be one original hole and 
two sidetracks 

There is always a wide range of costs 
for deep wells, often in the same area 
The last three years, however, have 
produced enough deep wells to arrive 
at a reasonable average 

This is not true of individual states 
(Table 2) where six states have less 
than 12 deep wells each 

Average cost per foot in 1957 went 
to $46.25. This carries the overall aver 
age to $42.25 per ft for 614 wells 


Continued on Page B-29 


4. PRODUCING DEPTHS 
OF DEEP WELLS. 


TABLE 


Producing 


ae pth, ft 


Producing Pro- 


depth, ft ducers 


2- 3.000 4 12-13,000 
4- 5,000 13-14,000 
5- 6,000 14-15.000 
6- 7,000 15-16,000 
7- 8,000 16-17,000 
&. 9.000 17-18,000 
+-10,000 19-20,000 
10-11 000 ( 20-21 000 
11-12,000 e 


TOTAL PRODUCERS 





TABLE 5. DESCRIPTION OF WELLS IN THE UNITED STATES DRILLED 15,000 FT AND BELOW 


Perforatio 
M 


progra | prod. z 


ALABAMA 


COLORADO 


LOUISIANA 
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TABLE 5. DESCRIPTION OF WELLS IN THE UNITED STATES DRILLED 15,000 FT AND BELOW — (Continued) 


Area 
y /Parish 
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TABLE 5. DESCRIPTION OF WELLS IN THE UNITED STATES DRILLED 15,000 FT AND BELOW — (Continued) 


TD, ft 
2. Prod 
depth 


1 5 ike J 


15,561 
D&A 


15,570 


D&A 


15,601 
P&A 

15,604 
13,821 
15,614 
15,588 


15,625 


11,754 
15,637 
D&A 


15,650 
13,794 


15,660 
15,641 
15,661 
D&A 


15,664 
D&A 


15,679 


14,612 


15,800 


TA 


15,806 


D&A 


15,820 


D&A 


15.844 
14,651 


15,879 
15,919 
14,022 
15,924 
D&A 


15,930 
12,804 


16,000 
D&A 


16,000 
D&A 


6.000 
D&A 


16,002 


12,259 


16,005 


4,875 


16,010 
14,265 


Drilled 
by 


Penrod 
Drig. Co 


Hassie Hunt SL 2785-1 


| M.8. Nelson 
| Clegg & 
Hunt 


| Columbian Carbon L. ¢ 
Desormeaux | 

| Circle 

Drig. Co 


Lone Star Pro. Gulf 
States 3 


Reading & 
Bates Offsh 


Conoco A | Block 102 


A-1 | Rowan 


Drig. Co 


Tidewater A Gilmore 


Brewster 
Bartle 


2620 No. 3 


Sun Oil SI 


Falcon 
Seaboard 


Sunray Mid-Cor 
Delma Hanks 


Faleon 
Seaboard 


Union Calif 


Lutcher Moore | 


Pan An 
O11 No 


| 


Shell J. A. Smith B-1 Shell rig 


Placid-Pan An 
SL 2857 No. 3 


Texco SL 200 Unit 35-1 


Falcon 
Seaboard 


Tidewater J. A. Heinen 


No. 1 


DOC 
Drig. Co 


Olin Gas Trans 
(Cirandison 6 
Helms Magnolia 


Magnoha Hert 
Rig 10 


14 1X 


Rowan 
Drig. Co 


Gulf et al LLAE St 


Faleon 


Seaboard 


Warren Pet. School Ld 


No. 1 
LLA&AE 


3-1 Gracey 


Hellums 


Union Calif 


F. A. Callery L.G Circk 


Provost | 


Tidewater 
Buras Levee 9 


Olin Gas Trans. SL 2056 
No. ! Drlg. Co 


Gulf SL 1772 No. 48 


Warren ©. J. Mouton | 


1772 No Rowar 


Drig. Co 


Gulf SI 4! 


Texaco Dog Lake Unit 2 


No. 2 


Shell J. T. Caffery 5 


DOr 
Drig. Co 


Cities Service SL 2700 


No. 1 


Dillard & 


altermure 


Acct 
Bd 


Bass (La 
Acadia % 


Rich. & 
No. 1 


Shell OCS 0608 No. 1 Kerr 
Block 76 Me(iee 


Delta 
Drig. ¢ 


Monsanto Girourd | 


Mecom LL & E Bay ( 


Chaland 3 


ompany 
rig 


Falcon 
yoard 


Buffalo Oil J. Manes | 


Brewster 
Bartle 


Magnolia Hawthorne | 


2086 No. 2 


Texaco Sl 


B-26 


Field 


( ounty 


Area 


Wildeat Bayou 
Terrebonne 


Acadia 
Raceland 
afourche 


Offshore 
Vermilion 


Bastian Bay 
Plaquemines 


Lake Pelto 
Terrebonne 


Ridge 
Lafayette 


L. Bridge 
Terrebonne 


Bastian Bay 
Plaquemines 


Weeks Is! 
Iberia 


Caillou Isl 
Terrebonne 


Bay Elaine 
Terrebonne 


St 


West Rayne 


Acadia 


Coffee Bay 14 
Lafourche 


Cameron 


Bay de Chene 
Jefferson 


Ridge 
Lafayette 


Lake Hatch 9 
Terrebonne 


Scott 


Lafayette 


Venice 


Plaquemines 


Us 


Lafourche 


limbaher 
Lafourche 
Lafayette 


Timbaher 
Jefferson 


Dog Lake 30 
Terrebonne 


Cote Blanche 
St. Mar 
Lafourche 


Rayne 
Acadia 


so 
8. Timbalier 
Lafourche 
Broussard 
afayette 
Plaquemines 
North LeRoy 


Vermilion 


Lake Arthur 
Jeff Davis 


Caillou Isl 
Terrebonne 


Parish 


I 


Com- 


pleted 


Spudded 


5 


12 


1 


10-22-56 


64 


Mud 
program 


LOUISIANA — (Continued) 


23-57 
15-56 


20-57 
x 


Redlime oil emul.17.7 
St) wie. wtr. loss 
Lime-ba ml emul 
15,191’ Driscose TD 
Lime-base oi] emul 

w calicur hloride 

18.49 


Native 8500 


Lime-base 


rD 


Lime-base at 12,000 


red-9200 


rD 


Native 
lime-o 


6400 


emu 


Native 8500' | 


rp 


base 


57 
10-57 


Perforations 
in Initial prod.; gravity; 


prod. zones | coke, tubing pressure Remarks 


120 B 56° 1400 « WC. Disc. new field 


“a” P 4350 


12,936-44 
Miocene , 


wi Started 1 


S5 


Oil at 9738 ak ity 


salt water 


FW 


None wi 


Extended field 


206 B 34° 720 ‘ mi We 
P 3990 


358 B 32.7 
Su” P 4250 


»”) 


38 B 47° 2000 1 
«” P7550 


None 


508 B 33.6 

P 1900 

308 B 207° 6 
P 1500 


15,630-41 


V2 sand 7) 
None 
None 
None 
161 B 55° 5lodr 
Le” P 3650 


None 


None 


260 B 39° 3250 


Le” P 7000 


12,035-53 


159 B 51.6° 1540 


14,” P 2600 


»] 
215 


12, 800-4 


284 B 42° 1 
Miocene 1 


<” P 8800 


12,248-59 
Marginu 
lina #7 


42 B 48.5 


be” P77 


56 B 41.7° 3950 
us” P 4370 


14,865-75 
cides 


Hazard 


14, 248-5 84 B 57.6° 3025 


4 
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TABLE 


1. TD, ft.| 
2. Prod. | 
_depth | 


16,010 
15,014 


16,015 
12,006 


16,020 


D&A 


16,031 
D&A 


16,044 


12.992 
16,051 
TA 


16,107 
14,945 


16,145 
D&A 


16,175 
16,116 


16,180 
D&A 


16,183 


13,634 


S. Richardson A 


Rich 


5. DESCRIPTION OF WELLS IN THE UNITED STATES DRILLED 15,000 FT AND BELOW — (Continued) 


erada 


C. H. Brookshire Unit 1 
0 I 


& Bass (La. A 


LeBlar 


Warren M 


Drilex Co 
1 


Shell-Gall-Miar 


Continental 


ties 


No 


serv 


& ( 


sssard 


m ( 


L. Bro 


Texaco LI 


Texaco 8 
Bay 


hardson (art 


Superior Mia 


Drilled 
»yv 


Dillard & 
Waltern 


Company 


re 


Clegg & 
Hunt 


Company 
rig 


Company 


rig 


C. B. Web 


ster 


(;ordot 
Drig. Co 


Field/Area 


| County/Parish | Spudded 


Abbeville 
Vermilior 


Jefferson Is 
Iberia 


Iberia 


Acadia 

Weeks Is 
Iberia 

Iberia 

Lake Arthur 
Jeff Davis 
Golden Meadow 
Lafourche 


Caillou Is 
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Com- 
pleted Mud 


program 


LOUISIANA — (Continued) 


Gel mud 10,100° lime 


base oil emul. TD 


Gel mud 9500" lume 
hase oil emul. TD 


Lime-base 8-10‘ 


9375’ TD 


Native 9500’ I 


rD 


bemul 


I 


tase 


Perforations 
in | 


prod. sones | coke, tubing pressure 


15,006-12 
14,982-91 
Miocene 


12,003-4 
Miocene 


14,920-45 
Miogy ps 
noides 


Initia! prod., gravity, 
Remarks 


49 B 41.1° 2607 mx 
1” P 9500 


2160 mef 


6B 4s 
i 7 


«” P5750 
None 
None 
32 B 43.1° 4358 1 
tig,” P 4150 


None 


cond. Cloud 
* P 11,300 


(ras 


IN 


243 B 31.6° 295 


«” P 3000 


None 
288 B 304 
P 1100 


None 





TABLE 5. DESCRIPTION OF WELLS IN THE UNITED STATES DRILLED 15,000 FT AND BELOW — (Continued) 


Lot Perforations 
pleted Mud in Initial prod., gravity 
Spudded | progra | prod. sones | coke, tubing pressure 


LOUISIANA — (Continued) 


40 B 36° 4520 
o” P8400 

202 B 33.9° 514 
i,” P 1750 

181 B 42.5° 4076 
4” P 4625 


Superio 


omt 104 B 48.6° 2601 5 
Des : errebonne 5 “a” P 5275 


74 B 44.7° 3700 


Tidewater Southdow 
«” P 4500 


Sugars sil 
Southeaster 
Drig ( 
Howell 


& Howel 


Drilex ( 


MISSISSIPPI 


NEW MEXICO 


OKLAHOMA 
701 B 55° 5350 1 
‘«” P 5600 
480 B 54.5° 3400 


135 B 3000 


P 2200 


British-A 
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TABLE 5. DESCRIPTION OF WELLS IN THE UNITED STATES DRILLED 15,000 FT AND BELOW — (Continued) 


1. TD, ft Com- Perforations 
2. Prod Field/ Area pleted Mud in Initial prod., gravit 
lepth ! County/Parish Spudded program prod. zones | coke, tubing pressure 


OKLAHOMA — (Continued) 


15,876 sl srickel ¢ Falcon- Carter-Knox 11-15-57 | Oil emul 15,385-840 | Cond. 54° 2500 mef FW. Exten 
15,840 Seaboard Grad 3-31-57 4" P 1400 

16,708 tis Big Chief Carter-Knoy 12-20-57 
16,060 son 1-B Drig. Co Cirady 2-20-57 


Onl emul 15,704 sH00 f', 2400 PW. Exten 


17,004 : teh Big Chief Carter-Knox 12-31 
D&A Drig. Co Crrady 


17,484 i ! t Viersen & Carter-Knox 53 eu 16540-4630 549 B 55° 6600 
16,630 ege Cochratr Stephens 5 4.800 i” P 3300 


15,218 


20,446 Big Chief 
D&A Orde 1 Drig. Co 


TEXAS 


Driscose low water 
Val Verde 3 j loss 


Webt 

Devils River +-57 | Red mud. Caustic & 

Val Verde 7-56 Quebracho treated 

8. B. Trend 9- 7-57 PB 7750 
Midland 5-25-57 Clearfork 
Webster 7-53 & gyi PC 4170-80 
Harris x new Miocet 
Alta Loma 11-16-57 ed. lo $ 14,656 -747 
Calvestor 57 ‘ , R-I-A” saad 


Alta Lo 


(raivestor 


San 8 


aly 
Hidalgo 


ador 


Provid 


Lavaca 


WYOMING 


drilled 15,000 ft and deeper.” ment that costs have gone no higher deep wells in other countries, but 
The record deep well (22,570 ft) cost despite some deep wells that perform usually they are drilled by U. S. com 
about $113 a ft and it has since been re- with fishing jobs, blow-outs, lost cir panies and depend on U. S. experience 
worked twice at substantial added cost. culation, and other expensive incidents Reports of only one Russian well 
Magnolia’s Sterba No. 1 Caddo County, that expand costs fantastically below 15,000 ft have reached this 
Oklahoma, went to 20,446 ft in 1957 Yearly cost calculations are based country and Pravda publishes items 
at a cost of $51.57 a foot. on 70 to 80 percent of company fig- about “super-deep” wells between 13, 
Beginning in 1953 deep drilling costs ures. All companies that drill three or 000 and 14,000 ft. Deepest project 
have gone above $40 per ft each year. more deep wells a year have provided yet attempted by the Oil Trust is a well 
What it would soar to without constant costs at Zyr on the Apsheron Peninsula. Ob 
improvement in drilling methods jective is 17,060 ft (S200 meters) 
would be hard to say. It is an achieve- Impressive Achievement Drilling got underway last fall. Deep 
How can you evaluate such a unique est penetration for a turbodrill in 
same Be ee See oe Se ee accomplishment as the United States Russia released for publication so tar 
drilling costs for all wells. This shows that deep petroleum industry’s probing of the is 14,632 ft 


wells cost about three mes the average for 


ill wells earth's depths? There have been a few Robert Wallace reported the follow 
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TABLE 6. Deep Well Operators 
Wells Drilled 


drilled before 
Operator 1957 1957 Total 


Abercrombie J. 5 

Alcoa 

American Petrofina 
Austral Oil Exploration 
Kelle Isle Corp 
Brazos Oil & Gas Co 
British American 
Brown, J.W 
Buffalo Oil 
Burton, Wm. ‘I 
CATC 
( ‘alifornia Co 
Callery, Inc., F. A 
Chacahoula O & G 
Cities Service Producing 
Columbian Carbon 
Continental Oil Co 
Denver Product & Ref 
Dillard & Waltermire 
Drilling & Exploration 
k:] Paso Natural Gas 
Flaitz, J. M 
Frankfort Oil Co 
General Petroleum 
Ginther, Warren & Ginther 
Gulf Oil Corp 
Hawkins, H. L 
Houston Oil 
Howell, Holloway & Howell 
Humble Oil & Ref 
Hunt Group 
Husky Oil 
LaGloria Corp 
Lamson, Bennett & Cole 
Little Nick Oil Co 
Lloyd Corp 
Lone Star Producing 
MeDermott, J tay 
Magnolia Pet. Co 
Mayfield, M. L 
Mecom, John W? 
Mississippi River Fuel 
Monsanto (Lion 
Monterey Oil Co 
Mountain Fuel Supply 
Ohio Oil Co 
Olin Gas Transmission' 
Owen, J. P 
Pacific Western 
Pan American (Stanolind 
Pasotex Petroleum 
Phillips 
Placid Oil Co 
Pray, Max 

Pure Oil Co 
(Quintana 

Republic Natural Gas 
Richardson & Bass 
Richardson, Sid, Carbon 
Richfield Oil 

tutter Oil 
Seaboard 
Shell Oil Co 
Sinclair 
Standard of Calif 
Standard of Texas 
Sun Oil Co 
Sunray Mid-Continent 
Superior Oil Co 

Texas Co 

Texas Gulf 

l'exas Pacifie C & O 
lidewater Oil 

Union of Calif 

Union Oil & Gas of La 
Union Producing Co 
Vagen, George 
Warren Pet 

Western Natural Gas 
Zapata Pet | ! 
TOTALS 199 $15 614 

‘One of Hunt Group. 
Includes Mecom & Freeport wells. 
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TABLE 7. DEEP WELL DRILLING CONTRACTORS. 


Aldridge & Stroud 
Shreveport, Lo. 
American Tidelands, Inc. 
New Orleans, La. 
Ballew 

Fort Worth, Tex 
Bankhead Drilling Co 
Lake Charles, la 

Bell & Burden, Inc 

Los Angeles, Calif 

Big Chief Drilling Co. 
Oklahoma City, Oklo 
Blackie Drilling Co. 
Franklin, la 

Booker Drilling Co. 
New Orleans, La. 
Brewster-Bartle 
Houston, Tex 
Brinkerhoff Drilling Co 
Denver, Colo 

Bullard Drilling Co 
Houston, Tex 

Lyle Cashion, Inc. 
Jackson, Miss 

Circle Drilling Co 

Lake Charles, lo 
Clegg and Hunt 
Houston, Tex 

Coastal Drilling Co. 
Bakersfield, Calif. 
Corbett Drilling Co 
Odessa, Tex. 

Crescent Drilling Co 
Monroe, La. 

Delta Drilling Co 
Tyler, Tex. 

Delta Gulf Drilling Co. 
Tyler, Tex. 
Dillard-Waltermire, Inc 
Wichita Falls, Tex 
Dixie Drilling Co. 
Dallas, Tex. 

Dixie Drilling Co 
Odessa, Tex 

Doc Drilling Co 
Golden Meadow, La 
Drilling & Exploration, Inc. 
Los Angeles, Calif 
Dyer Drilling Co. 
Lafayette, La 

Harry L. Edwards Drilling Co 
Houston, Tex 

Falcon Seaboard 
Lafayette, La 


ing in LIFE 
1957: 


“Russian drilling rigs available for 
remarkably 


geophysical studies are 


good. At a recent conference in Can- 
S, Geophysicist Roger Revelle 


ada, l 


magazine December 16, 


G. J. Foster Drilling Co. 
Richmond, Tex. 
Gardner Bros. Drilling Co. 
Dallas, Texas 

Gilger Drilling Co., Ltd 
Houston, Tex. 

C. G. Glasscock Drilling Co 
Corpus Christi, Tex 
Gordon Drilling Co. 
Lake Charles, la 
Gracey-Hellums Corp 
Houston, Tex. 

Grady Roper 

Lake Charles, La 

Gulf Coast Drig. & Exp. Co 
New Orleans, La. 

H. E. T. Drilling Co 
Crowley, La. 
Hawkins-Wilkins 
Lafayette, La. 
Helmerich & Payne 
Tulsa, Okla 

Hewgley Drilling Co. 
Midland, Tex. 

Holmes Drilling Co. 
Houston, Tex. 

Howell & Howell 
Dallas, Texas 
Kerr-McGee 

Oklahoma City, Okla. 
K. L. Kellogg Drilling Co. 
Compton, Calif. 

Larco Drilling Co 
Jackson, Miss 

Loffland Bros. Co 

Tulsa, Okla 

Lowe Drilling Co 
Midland, Tex 

Mac Drilling Co 
Houston, Tex 

John W. Mecom 
Houston, Texas 


Mountain States Drilling Co. 


Denver, Colo. 
Nicklos Drilling Co. 
Houston, Tex 

Noble Drilling Corp 
Tulsa, Okla 

Noble Drilling Co. 
New Orleans, La 
Norton Drilling Co. 
New Orleans, la 
Offshore Drilling Co 
Baton Rouge, La 


Olson Drilling Co 

Tulsa, Okla 

Owen Drilling Co 
Overton, Tex 

Parker Drilling Co 

Tulsa, Okla 

Penrod Drilling Co 
Shreveport, La 

Prince Drilling Co., Inc 
Houston, Texas 

Producers Drilling Co 
New Orleans, la 
Production Maintenance Co. 
Houston, Tex 

Reading & Bates Offshore Drig. 
Tulsa, Okla. 

Richardson & Bass 

Fort Worth, Tex 

Rocky Mountain Drilling Co 
Los Angeles, Calif 
Rowan Drilling Co., Inc 
Fort Worth, Texas 

J. R. Sharp 

Midland, Tex 

Signal Drilling Co 
Casper, Wyo 
Southeastern Drilling Corp 
Dallas, Tex 

Steen Drilling Co 
Houston, Tex 

Sun Drilling Co. 

Los Angeles, Calif 
Trans-Texas Drilling Co 
Longview, Texas 

Trinity Drilling Co 

Dallas, Tex 

Tri-States Drilling Co 
Laurel, Miss 

Viersen & Cochran 
Oklahoma City, Okla 

C. B. Webster Drilling Co 
Houston, Tex 

Well Drillers, Inc. 
Houston, Tex 

Western Service Drilling Co 
Longview, Tex 

Wheless Drilling Co 
Shreveport, la 

Marshall R. Young 

Fort Worth, Tex 

Wesley C. Young 

Sonora, Tex 

Zephyr Drilling Corp 
Tulsa, Okla 


cellent forum (Begins on Page B-44) 


in which nine authorities conclude that 


a 50,000-ft well can be drilled in the 
near future if costs aren’t counted. 

We suggest, however, that it is better 
to reach depths more gradually, de- 





remarked wistfully that it would be nice 
if a hole could be drilled 10 miles into 
the earth so that scientists might at 
least know exactly what lies beneath 
the submarine and subcontinental coat- 
ing of basalt. Up spoke a Soviet scient- 
ist who said that Russia already has 
perfected the necessary drilling rig and 
is only looking for a good place to sink 
the shaft.” 

his claim at least produced an ex- 


veloping and coordinating equipment 
and methods. It'll be easier to go 10 
miles after we've drilled 5 or 6 miles 

Most important, the U. S. petroleum 
industry has the responsibility of some- 
how making deep drilling economic. A 
few more like Weeks Island and Carter- 
Knox fields will do it, but it takes a lot 
of oil and gas with good markets to 
balance the $418 million already spent 
for 15,000-ft wells zee 
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An engineer's 
study of... 


What it Takes To Plan A 


SUPER-DEEP WELL 


R. W. Holman, 
Operations Manager 
Howell & Howell 
Dallas, Texas 
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Howell & Howell's Anadarko Basin No. 1, being drilled by one of the largest and most 
elaborate land rigs in the country, is projected to drill to 24,000 ft. This depth would surpass 
the world's deep well record. 


P 420.41 


Projected to 24,000 ft and engineered for 25,000 ft, three 
records already broken: (1) Biggest single cement job on (2) 
longest string of 1334-in. casing in (3) deepest 17!/2-in. hole 


Background and Status - - - - - The Editors 


NW NW SE, Section 4, TIN, R1I2W, Caddo County, Okla- 
homa — this designation locates some of the most exciting 
drilling to be found in the industry today. Here, at the 
Anadarko Basin No. 1, a giant power rig is steadily pushing 
toward its goal of more than four and one-half miles deep 
a depth not yet explored by the drill bit 

The well is being drilled by Howell & Howell, producers 
and drilling contractors of Dallas, Texas. Owners of the 
project are Howell & Howell, Tekoil Corporation, Gulf Oil 
Corporation, and Kenneth Ellison & Associates 

Located in Oklahoma's vast Anadarko Basin, on the Ft 
Cobb anticline, the well is projected to drill to a depth of 
24,000 ft in search of the Bromide member of the Ordo- 
vician sands. Drilling is presently approaching 10,000 ft with 
a 12-in. hole after casing 17%2-in. hole to 7903 ft with 
13%-in. special casing and 24-in. hole to 541 ft with 20-in 
welded line pipe. 

One of the biggest cementing jobs ever done was per 
formed on January 29, 1958, to cement the special-made 
133%-in., 85 lb-per-ft casing run to 7898 ft. The first batch 
consisted of 100 sacks of slow-setting cement with 2 percent 
gel. This was followed by 5000 sacks of portland cement 
with 12 percent gel, 0.3 of 1 percent retarder, and '% |b-per- 
sack shredded cellophane. This was in turn followed by 200 
sacks of slow-setting cement slurry. 

A temperature survey showed the top of the cement to 
he at approximately 1825 ft. One-inch tubing was run in 
the annulus to 750 ft and 1000 sacks of portland cement 
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were pummpe d down this tubine hringine the cement top to 
S525. ft. A further batch of 500 sacks of portland cement 
was then pumped in and approximately 50 sacks of cement 
were circulated out 

Equipme nt for the huge ceme ntine job consisted of four 
pump truce ks arrange d to mix cement from a total of fifteen 
storage bins and bulk-cement trucks. Four 400-bbl water 
tanks, one for each pump truck, were supplied with water 
from the rig water supply during the course of the job. One 
line was run from each truck to the rig floor and mani 
folded into two lines going to the cementing head. Two 64 
in. by 18-in. rig pumps were lateralled into these lines by 
lines coming from the rig pump manifold 

Many months of studies and volumes of calculations were 
completed before rigging up the Anadarko Basin No. 1 
Many new and special problems had to be solved befor 
drilling began. Howell & Howell has provided equipment 
and procedures designed to handle all problems expected 
to be encountered in drilling this well 

Although the well is projected 1o drill fo 24,000 ft, all 
engineering plans have been made to drill to 25,000 ft. Here 
isa.report on the planning of this ultra-deep well, prepared 
by R. W. Holman, operations manager for Howell & Howell 
and engineer on the Anadarko Basin No. 1, sure to he 
one of the most closely watched drilling projects since Rich 
ardson & Bass set the current world's depth record in 
Louisiana in 1956 


The Lditor 
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The author takes notes during world-record 
cementing job at the Anadarko Basin No. |. 


R. W. Holman, prior to his present posi- 
tion as operations manager for Howell 
& Howell, drilling contractors and oil 
and gas producers, Dallas, Texas, was 
manager of production for D. D. Feld- 
man Oil & Gas, Dallas. 

He was born at Ida, Louisiana, and 
finished high school there. He was grad- 
uated from Northwestern State College 
in 1938 with a bachelor of science de- 
gree in chemistry and mathematics. In 
1940, he received a bachelor of science 
degree in petroleum engineering from 
Louisiana State University. Imme- 
diately after graduation from Louisi- 
ana State University he spent several 
years with The Texas Company and 
worked in various positions, the last 
of which was division reservoir engi- 
neer for the South Texas Division in 
Houston, Texas. 


PLANNING THE DRILLING PROGRAM 


Ihe drilling program for the Anadarko 
Basin No. | was designed for maxi- 
mum assurance that the well could be 
drilled deep enough to test the Ordo- 
vician sands which are considered the 
primary objectives. Since these sands 
have been prolific producers in other 
areas, and since it is believed that any 
production that might be obtained 
from shallower beds would be rela- 
tively much less important, it was con- 
cluded that any drilling program that 
would not give maximum possibility of 
reaching these sands would be a poor 
program, With this in mind and taking 
into consideration the necessity of cas- 
ing off possib'e troublesome zones and 
providing maximum safety for taking 
care of unknown conditions that might 
be encountered, the tentative drilling 
program was set up as shown in Table 
| to drill to a depth of 25,000 ft if 
necessary 

After the proposed drilling program 
had been determined, attention was 
given to the drill pipe and drill collar 
requirements. It was calculated that in 
order to derive maximum efficiency 
from the pumps and bits, the follow- 
ing drill strings would be used to drill 
the holes 


24-in. hole: 744-in. drill collar. 


17'2-in. hole: 7°4-in. drill collars; 


5'2-in. drill pipe 


12-in. hole: 7%4-in. drill collars; 
combination drill string of 442- 
in., 5-in., and 542-in. drill pipe. 


85x hole: 6'2-in. drill collars; 
combination drill string of 44% - 

in., 5-in., and 5¥%-in. drill pipe. 
Relative amounts of these various 
sizes of pipe would be changed from 
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time to time to provide minimum pres- 
sure losses due to friction in the drill 
string and, at the same time, to allow 
adequate safety factors in tension. 
Table 4, which shows a combination 
string designed for a depth of 25,000 
ft, presents an example of these calcu- 
lations. 

Several problems result from drill- 
ing large holes with small drill collars, 
and for this reason the most usual prac- 
tice has been to drill a small hole and 


Wel-ome 
AN 


ww NW 4, TON, RIQW 
add ty hishoma 

Tehoil Corp. 

Gulf 0: Corp > Kenneth Ellison & Assot 


Cout ribut..s - Many loca! royalty & ba 
- Superior 0:1 Co "Continental Of Co. 


Drilling Contract nator 
Howell & Howell  Datlas. Texas 


Onesi Howe! & Howe 


then to ream it. There are undesirable 
features of this practice, however, such 
as the excessive torque on the drill 
pipe, and after careful consideration, 
it was decided that the hole would be 
drilled initially to full gage. This, of 
course, necessitates stabilization of the 
drill collars. 

In the Anadarko Basin No. 1, the 
8000 ft of 174%-in. hole is to be drilled 
with stabilization at two drill collars 
and at seven drill collars above the bit 
Weight on the bit is not to exceed 90,- 
000 Ib and, of course, will be deter- 
mined somewhat by the action of the 
bit and drill pipe. Most of the drilling 
is expected to be done with a weight 
on the bit of 75,000 to 85,000 Ib and 
with a rotary speed of 45 to 50 rpm. 
Essentially the same program will be 
used for drilling the 12-in. hole. 


MUD PROGRAM 


The mud program for this well could 
not be planned entirely beforehand due 
to a lack of knowledge of conditions 
to be encountered. It is expected that 
a natural mud treated with caustic soda 
and quebracho or other tannins and 
not to exceed 13 Ib per gal will be used 
to a depth of 18,000 ft, which is as 
deep as any information is available. 
It is planned that diesel oil will be 
added to the mud at approximately 
7000 ft. 

The mud program below 18,000 ft 
will have to be determined by condi- 
tions encountered. However, if no ex- 
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This impressive sign marks the location of the Anadarko Basin No. | and shows drilling 
progressed to 7903 ft, depth at which 13%-in. casing was cemented. 
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Interval 
Hole ft —in. 
Conductor 0—540 24 


Surface 540-—7900 17% 


Intermediate 7,900— 19,000 12 


Production String 19,000—25,000 854 


tremely high mud weights are neces- 
sary, it may be possible to use this 
same type mud to completion of the 
well. Temperatures are not expected to 
be abnormally high and will probably 
not exceed 330 F. 

Depths at which casing points were 
selected were determined by the neces- 
sity to seal off certain possible trouble- 
some formations based on known 
geology of the area, and to provide 
maximum safety during the drilling op- 
eration. A major factor in determining 
casing size and hole size was to pro- 
vide a casing program that would per- 
mit drilling through the 7-in. string if 





Hole Size 


TABLE 1. Proposed Drilling Program — Anadarko Basin No. 1. 


Casing temarks 
20-in. OD, 72.16 This is line pipe to be welded and 
lb per ft cemented to surface. 
13%¢ in. OD, 85 This string to be cemented to 
lb per ft, N-80, surface. 
T&C 
9 54 in. OD, 43.5 To be set as a liner. Not designed 
lb per ft, FJ for collapse resistance. 
7-in. OD, FJ May be set as liner or as ful 
string depending upon conditions 
below 19,000 ft. May become 
second intermediate string if one 
is necessary 


unforeseen trouble should develop. As 
planned, 20-in., Grade B, 72.16 Ib-per- 
ft welded conductor pipe was run to 
541 ft and cemented to the surface. A 
1742-in. hole was drilled to 7903 ft 
and a special string of 13%-in., N-80, 
85 lb-per-ft casing with a wall thickness 
of 0.608 in. was run and cemented with 
6100 sacks of cement. 

Below this string, a 12-in. hole will 
be drilled to approximately 19,000 ft 
At this point, 11,500 ft of 9%-in., 
P-110, 43.5 Ib-per-ft casing will be run 
and set as a liner inside the 13%-in. 
casing and cemented with 1000 sacks 
of cement. 


This 17'/2-in. bit, used in drilling to 7903 ft, helped set a depth record for a hole of this size 
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Rubber stabilizer was located seven dril! 
collars above the bit during drilling of 17'/, 
in. hole 


Further stabilization of dril! string in !7'/2 
in. hole was provided by three-point reamer 
two drill collars above the bit 
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Beyond 19,000 ft, an 8%-in. hole 
will be drilled to total depth and it is 
contemplated that 7-in. casing, grade 
and weight not yet determined, will be 
cemented to total depth. However, final 
plans for the 7-in. string have not been 
completed since many problems can 
arise prior to reaching total depth of 
24,000 ft. 


Two 1000-hp, 734-in. by 18-in., duplex power pumps are driven from 


rear section of power compound. 


Mud capacity of 1000 bbl is provided by five mud tanks, three of 


which are shown here. Huge earth reserve pit gives additional 


capacity. 


It is expected that the 19,000 ft 
depth can be reached without serious 
difficulty and that the 956-in. string 
can be run as a liner to this depth 
However, beyond this point many un- 
knowns come into the picture, espe 
cially geologically, that could make it 
necessary to set the 7-in. string above 
projected depth (24,000 ft) and con- 
tinue drilling inside the 7-in. with a 
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rABLE 2. Tentative Mud Program — Anadarko Basin No. 1. 


Interval Mud Weight 
ft lb gal sec 
95-08 40-45 
98.9.9 40-50 
7,900-9,000 10.0-10.2 410-50 
9,000-9,150 10,2-11.2 45-55 
9,150-13,500 11.2 45-55 
13,500-15.000 11.2-12.5 50-60) 
15,000-19.000 12.5 50-0) 
19,000-T.D 


0-7,000 
7,000-7,900 


2 5-12.54 55-65 


Mud program 


conditions to be encountered below 17, 





PROPOSED CASING PROGRAM 


6'4-in. or 64%-in. bit to total depth 
In this case, there would remain ade- 
quate hole size in which to set a 5-in 
liner from 24,000 ft. 


Design of 13%4-in. String 

For a basis of calculations, it was 
desired to design this string for ade- 
quate tensile, collapse and burst 
strength with accepted safety factors 


Viscosity 


cannot be definitely planned 


R00 ft 


Water Loss 
ce Treatment 

8-10 Gel, caustic, quebracho 

5-8 Gel, caustic, quebracho, oil 
5-8 Gel, caustic, quebracho, oil 
5-8 Gel, caustic, quebracho, oil 
5-8 Gel, caustic, quebracho, oil 
5-8 Gel, caustic, quebracho, oil 
5-8 Gel, caustic, quebracho, oil 
5 Gel, caustic, quebracho, oil 


to completion due to lack of knowledge of 


Short, sleeve-type couplings connect the elevated mud tanks to 
the pumps to provide a flooded suction. 


Mud system includes dual-screen shale shaker and a six-centrifuge 
desander. Jet lines to the right lead to mud reserve pit. 


in each instance. It became apparent 
that collapse was the critical considera- 
tion. As far as tensile strength was 
concerned, there was adequate strength 
in 72 lb-per-ft, N-80 casing to support 
its weight in air. But, Collapse would 
become critical during later drilling op- 
erations if circulation should be lost 
and the mud level should drop below 
the bottom of the casing 
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Special-order casing is racked at well site before being cemented at 7898 ft in 17'/2-in. hole 


Casing is 13%-in., N-80, weighing 85 lb per ft. 


For design purposes, it was assumed 
that the casing would be empty on the 
inside and would have 9.625 Ib-per-gal 
mud on the outside. The calculated col- 
lapse pressure in the critical section ot 
the 1358-in. casing was estimated at 
4000 psi, far above the strength of 
N-80, 72 lb-per-ft casing. 

The ratio of diameter to wall thick- 
ness, or the dt ratio, of the 72-Ib, 
N-80 casing was 26.02. Calculations 
indicated that for the collapse resist- 
ance desired, a dt ratio of 22 would 
be required. It was indicated that use 
of a higher grade of steel would not 
accomplish the desired collapse re- 
sistance in the standard casing weights 


Weight indicator shows the load of more 
than 625,000 Ib registered while running 7898 
ft of 133%-in casing 


and that the best solution would be to 
increase the wall thickness 

To attain a dt ratio of 22, it was 
necessary to increase the wall thickness 
of the 1348-in. OD, N-80 casing to 
0.608 in. This pipe was especially 
manufactured at the mill for the job 

The finished casing had an outside 
diameter of 135% in. and an internal 
diameter of 12.159 in. Drift diameter 
was 12.003 in. The calculated total 
weight of the 8000-ft string in air was 
680,000 Ib. Calculated weight when 
filled with a 9.625 Ib-per-gal mud was 
$96,000 Ib. Joints were regular API 
couplings, eight round threads per 
inch, which provided a safety factor in 


Casing crew makes up joint of 1344-in. cas 
ing. To the left is 8000 ft of 5'/2-in. drill pipe 


stacked in the specially reinforced mast 


tension of 1.51 in air. When the cas- 
ing was run, it was equipped with a 
differential fill-up float collar and float 


shoe 


Design of 95/,-in. String 
It was recognized that since it may 
be necessary to bring the production 


string all the way back to the surface, 


a full string of 9% -in. casing would 
not be necessary and could be set as 
a liner inside the 13%-in. casing. With 
the 13%%-in. casing set to 7898 ft and 
bottom of the 95%-in. casing at 19,000 
ft, an 11,500-ft string of the 95s-in 
casing would extend about 400 ft up 
into the 13%%-in. casing, providing ade 


Partial view of cementing operations shows two of the four pump trucks used in the 
tremendous job of cementing casing. Fifteen bulk-cement carriers brought in 6100 sacks of 


cement used in the job 
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quate overlap for a good seal and sup- 
port. 

In order to provide adequate tensile 
and collapse strength, it was necessary 
to use Grade P-110, 43.5 Ib-per-ft cas- 
ing throughout the string, using a flush 
joint type connection to provide better 
clearance in the open hole. 

No attempt has been made to design 
the 7-in. string because of the uncer- 
tainty of conditions that will be en- 
countered that would influence the 
design of this string. 


One of three 867-hp, V-12 engines supplying 


rig power 


Drill Pipe 

Drilling the Anadarko Basin No. 1 
to 24,000 ft will be accomplished, as 
proposed above, using a telescoping 
string of drill pipe and drill collars. The 
following lengths of drill pipe and col- 
lars have been secured for the drilling 
program: 

16,000 ft of 442-in. OD, 16.6 lb-per- 
ft, X-95, internal upset seam- 
less pipe, with 6-in. OD, square 
shoulder, full hole, hard-faced 
tool joints. 


Large mast has been specially reinforced 
to cope with huge loads encountered in 
drilling and running casing 
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TABLE 3. Proposed Casing Program — Anadarko Basin No. 1. 


Weight 

lb/ft Joints 
72.16 Welded 
&5 T&C 


Grade 


P-110 43.5 FJ 
° ° FJ 


© be determined when conditions are known. 


DRILLING EQUIPMENT 


Compact driller's console provides finger- 
tip control of operations. 


6000 ft of S-in. OD, 19.5 lb-per-ft, 
X-95, internal upset seamless 
pipe, with 6%4-in. OD, square 
shoulder, full hole, hard-faced 
tool joints. 

8000 ft of 5¥%-in. OD, 24.7 Ib-per- 
ft, X-95, internal-external up- 
set seamless pipe, with 7-in. 
OD, full hole, hard-faced tool 
joints. 

27 joints of 7°4-in. OD by 3%-in. 
ID, integral connection drill 


Foundation consists of 40-ft by 90-ft by 2-ft 
slab and two 3-ft by 8-ft by 34-ft beams 
Reinforced substructure raises rig floor to 
20 ft aboveground. 


Length set Depth Set 
ft 


540 
7o00 


11,500 
> 


Cementing 
ft procedure 

40 
7900 


Cemented to surface 
100 sacks slow-setting cement wit! 
2°%, gel; 5000 sacks portland cement 
with 12% gel 0.3 of 1°), retarder 
ind \¢ |b per sack shredded cello 
pt ane; 
cement; 
cement pumped dow! 
nulus and circulated to 
19,000 1000 sacks slow-setting cement 
25,000 ° 


slow-setting 
portland 
casing an 


200 sacks of 


1000 sacks of 


surface 


Power end of one of mud pumps showing 
caged-in V-belt drive from compound and 
discharge mud line to manifold. 


collars, with 6%-in. flexible 
regular integral box and pin. 
Power 
Power for the drawworks and two 
pumps is provided by three 867-hp, 
V-12 gas engines with diesel engine 
pistons. The three engines are con- 
nected to a high-speed sectional power- 
end compound with direct drive to the 
drawworks and a rear-mounted 1000- 
hp double mud pump drive. 
Propane is used as fuel for the en- 


gines. 


Shale shakers and desander will remove 
almost 25,000 cu ft of cuttings from the mud 
system in drilling to 24,000 ft 
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ON 


Here are facts on Visco Corrosion Inhibitor costs 
in a wide variety of producing oil and gas wells — 
probably some near you... or with corrosion problems 
like yours. At every well, Visco treatment is only a 
small fraction of the cost of corrosion damage in 


untreated wells. 
Stick type treatment is 
easily applied through 


DAILY PRODUCTION Frequency - os - , simple fitting added to 
Oll | Water] Gas of Visco a well head. 


per bbi of 
bbis| bbis | MCF Treatment produced fluid 








WELL 
LOCATION 





East Texas 40 300 3 times o week .13¢ 
Eastern Kansas 2) 492 Once o week 


West Texas 20; 63 Twice o week 
Some producers mount 


Northern Kansas 10 | 70 Once a day 
a pump and tank 


West Texas 20 20 Once a day « , \ inhibitor on a 
~~ : truck, make a regular 
North Texas — | 2000 Once a day a circuit of leases t 
| > >. * 
| ~ —e-. yump inhibitor int 
Eastern Kansas - 250 Twice o week : “ ‘ : a > epetin — 


East Texas 51 Once a day 





West Texas 420 - Twice a week 
Eost Texos 25 Twice o week 
| 
West Texas 420 210 Every other day 





West Texas 44) 44) Every other day 
Northern loa - - Once a doy 
Eastern Kansas — | 250 Once a day 
Konsas 100 | 948 Twice o week 


-™ 2 Sticks every 
lovisiane 9.2 other day 


East Texas 46 | Once a day 


East Texas 5) | Once a day 


Three times 


Eost Texas 20 began 





Eastern Kansas 2.5 Once o week 























*Cost in cents per million cubic feet 


For fast action on a sound, money-saving approach 
to your downhole corrosion problems, call Houston, 
JAckson 8-2495, or contact your Visco Field Service 
Man. 
Visco PRODUCTS COMPANY 
INCORPORATED 
1020 Holcombe Blvd. ©¢ Houston 25, Texas 


-.+ CONSISTENTLY EFFICIENT OIL INDUSTRY CHEMICALS 
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Drawworks 

The drawworks on the Anadarko 
Basin No, 1, rated at about 1800 input 
horsepower, is one of the largest avail- 
able. The 32-in. by 56-in. drum was 
specially grooved for the 1%-in. wire 
line 

An electro-magnetic brake on the 
drawworks provides easily controlled 
braking effect variable from high 
speeds to a drum speed slow enough to 
set slips safely on the heavy casing 
strings to be run 


Pumps 

There are two 7%-in. by 18-in. du- 
plex power pumps, each rated at 1000 
hp and driven by the end section of 
the power compound. In addition there 
is one 7%4-in. by 16-in. duplex power 
pump, one 5-in, by 8-in. power pump, 
and a rotary pump for pumping water 


Drilling Mast 

The 25-ft by 142-ft mast has been 
reinforced by additional bracing to in- 
crease the hook-load capacity to 800, 
000 Ib. The racking board has been 
increased in size to accommodate 25, 


FIG. | 


TABLE 4, Example Calculations of Combination Drill Pipe Design 
— Anadarko Basin No. 1. 


Length of Size of Weight 
Interval interval drill pipe of pipe 
ft ft in. lb/ft 


25,000-24, 100 900 blo 85.0 
24,100- 8,100 
8, 100- 4,000 
4,000) $000 jlo 


DATA: Depth—25,000 ft; Mud Weight 


16,000 $1, 16.6 


$100 5 9.5 


24.7 


000 ft of a combination string of drill 
collars and 4'2-in., 5-in., and 5'%2-in 
drill pipe. The racking area of the sub- 
structure has been reinforced to sup- 
port the load of the 25,000 ft of pipe 
and also to support the load of 19,000 
ft of drill pipe and drill collars racked 
in the mast while a 19,000-ft string of 
95%-in. casing is hanging on the rotary 
table 


Foundation 
The rig is mounted on a reintorced 
concrete foundation consisting of a 40- 


Weight 
nterval 


76,500 
266,000 
SO.000 
99,000 | 
14 lb per gas; Drill Collars—thirty 644-in. OD by 3'4-in. 1D 


Weight of 

interval Cumu 
of less mud lative of Safe 
buoyancy pipe body factor iv 


lb lb 


ty 
weight 

lb b tenslor 
62,800 
280,800 
346,400 


$27,800 


62,800 
618,000 
65,500 
81,400 


$18,730 19 
501,080 15 
629,850 47 


ft by 90-ft slab 2 ft thick and two 
3-ft by 8-ft by 34-ft beams. Fifty thou- 
sand |b of steel reinforcing rods and 
370 cu yd of concrete were used in 
the construction of the foundation. 
The engine substructure is 10 ft high 
and the derrick substructure is 16 ft 
high, and both are mounted on the 3-ft 
high beams of the foundation. The der- 
rick floor is therefore 20 ft above 
ground level, providing adequate room 
for all the blowout prevention equip- 
ment and giving additional room for a 
circulating head if it is needed 


Rig layout shows relative position of major components of Howell & 


Howell's Rig No. 9, drilling the Anadarko Basin No. | in Caddo County, Oklahoma 
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Sectional steel building completely en- 
closes engines, pumps, and derrick substruc- 
ture. Three stacked dog-houses at right pro- 
vide tool house, crews’ locker room, and floor- 
level control room. In the foreground is one 
of five blowout preventers provided for the 
rig. 


Mud System 

In addition to the pumps and lines, 
the mud system has five 200-bbI steel 
tanks, four of which are used to handle 
the mud being circulated, while the 
fifth is a mud mixing and storage tank. 
This makes it possible to mix a tank of 
mud to the proper specifications before 
it is added to the total system and also 
provides standby storage if desired. 

Dual-screen shale shaker is powered 
by two 3-hp electric motors and is used 
in conjunction with a six-centrifuge 
desander having a fluid capacity of 800 
gal per min at 35 psi feed pressure. 

All of the pump suctions on the rig 
are made of pipe instead of flexible rub- 
ber hoses as is customary. These suc- 
tions have been made as short as pos- 
sible and are connected by sleeve type 
slip-on couplings which provide a cer- 
tain amount of flexibility. Mud tanks 
are raised approximately nine inches 
above ground level, allowing the suc- 


$062 


FORMATION EVALUATION 
It is expected that electric logs will 
be run over the entire section of the 
hole and micrologs run on selected 
intervals. A mud logging unit will be 
placed on the rig at approximately 15,- 
000 ft to provide information helpful 
in controlling the drilling operations 
and possibly provide some aid in for- 
mation evaluation 

It is anticipated that little coring or 
drillstem testing will be done, particu- 
larly in the upper part of the hole since 
the upper formations are considered 
to be of relatively less importance than 
the objective Ordovician sands. 

WELL COMPLETION 

No tubing string completion pro- 
gram or well head equipment has been 
designed for the well due to the lack 
of knowledge of conditions that will 
be encountered. It is anticipated that 
if production is obtained it will be gas- 


H. T. "Red" Howell, toolpusher, checks on 
operations registered on one of two recorders 
in dog-house. 


tions to be placed in the bottom of the 
tanks for maximum use of the mud 
volume in the tanks and also providing 
a slightly increased head on the pump 
suctions to assure flooded suctions 


Engine Housing 

The engines, derrick substructure 
and pumps are completely housed in 
a sectional steel building. Also, there 
is a 12-ft high wall around the der- 
rick floor which provides protection 
for the crews during bad weather 


Blowout Preventers 

Five blowout preventers are pro- 
vided for this rig. They contain blank 
rams, rams for 4/2-in., 5-in., and 54%- 
in, drill pipe, and a bag type hydrauli- 
cally operated blowout preventer that 
will seal around the kelly, any size 
pipe, or close the open hole. 


Recording Equipment 
Electrical recording equipment is 


condensate. Design of the tubing and 
well head equipment will depend upon 
the pressures encountered as well as 
the volume to be handled, both of 
which will probably be determined by 
drillstem testing prior to completion 
of the well. 
SPECIAL PROBLEMS 

Several problems arose in the plan- 
ning of this super-deep well that are 
not encountered in drilling shallower 
wells 
Hydraulics 

With both of the duplex power 
pumps pumping mud while the 17/2- 
in. hole is being drilled, only about 
two-thirds of the circulation rate 
usually considered necessary could be 
supplied. Therefore, drilling mud of a 
quality superior to that customarily 
used will be used in the upper part of 
the hole. 

Hydraulics is also a problem as the 
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Large reel held 10,200 ft of 13-in., 6 by 19 
wire line. At right is racked the special-order 
133%-in. casing. 


provided which records pump pres 
sure, pump strokes per minute, weight 
on the bit, penetration rate, rotary 
speed and relative torque 


Additional Drilling Equipment 
Traveling block. 500 ton; six 50-in 

diameter sheaves; 

sheaves; 1%%-in. grooves 


forged steel rim 


Elevators. 7'4-in. center latch; for 
4%-in., 5-in., and 5%-in. drill pipe 
Swivel. 400 ton dead load capacity 
200 ton maximum rating at 100 rpm 

Hook. 500 ton rated capacity 

Kelly. 5'4-in. by 40-ft upset hexa 
gonal; 656-in. pin and box connec 
tions. 

Automatic Drilling Control, Multi 
cylinder pumps powered by draw 
works drum and connected to drum 
shaft through electro-magnetic brake 

Wire Line. 10,200 ft; 1%%-in., 6 by 
19 plow steel 


hole its drilled deeper due to excessive 
friction losses in the drill pipe and drill 
collar string. By the use of a combina 
tion string of drill pipe which includes 
414-in., 5-in., and 5%-in. pipe, and 
using drill collars with a 344-in. inside 
diameter, friction loss will be reduced 
so that surface pressures on the stand 
pipe will not exceed 3000 psi, which ts 
considered to be about the upper limit 
at which the pumps can be operated 
considerable amount of 


Table 5 is a calcula 


without a 
breakdown time 
tion of hydraulic losses which might 
prevail in drilling at 25,000 ft wit 
the combination drill string 
Straight Hole 

Due to the great difference betwee 
the size of the 7%-in. drill collars to be 
used and the 17'%-in. hole, it was nec 
essary that plans be made to stabilize 
the drill collars in order that enougl 
weight could be applied to the bit t 
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achieve satisfactory penetration rates. 
Plans call for the use of twenty-seven 
7%-in. OD by 3'%-in. ID drill collars 


placed on the bit is 90,000 Ib and ro- 
tary speeds are to be 45 to 50 rpm. 
Essentially the same program is to be 


used for drilling the 12-in. hole except 
that stabilization will be achieved with 
two rubber stabilizers instead of one 
reamer and one rubber stabilizer 


stabilized with one three-point reamer 
two drill collars above the bit and a 
rubber stabilizer seven drill collars 
above the bit. Maximum weight to be 


TABLE 5. Hydraulic Data — Anadarko Basin No. 1. 
Calculations of Approximate Conditions at 25,000 ft 
Howell & Howell Rig No. 9 — Caddo County, Oklahoma. 


Pumps: 2 duplex power pumps, 5-in. liners, 18-in. stroke, 45 spm 

Standpipe: 65 ft of 3.826-in. ID pipe 

Hose: 60 ft of 3-in. hose 

Swivel: 3-in. ID 

Kelly: 40 ft of 4-in. 1D pipe 

Other piping: 80 ft of 3.826-in. ID pipe 

Drill pipe: 900 ft of 6'4-in. OD by 3'4-in. ID drill collars 

16,000 ft of 444-in. OD drill pipe 
4,100 ft of 5-in. OD drill pipe 
4,000 ft of 54-in. OD drill pipe 

Kit: Three 54-in. bit nozzles 

Lower hole size: 85%-in. 

Mud: 14 lb-per-gal, oil emulsion mud 

Circulation rate: 395 gal-per-min at 90 percent efficiency 

Estimated Pressure Losses 

Mud course Lb per sq. it 
Through surface equipment 30) 
Through 4000 ft of 5'¢-in. drill pipe 126 
Through 4100 ft of 5-in. drill pipe 216 
Through 16,000 ft of 44-in. drill pipe 1465 
Through 900 ft of 3'4-in. ID drill collars 175 
Through bit nuzzles 238 
Around 900 ft of 644-in. OD drill collars in 85¢-in. hole 70 
Around 5100 ft of 44%-in. drill pipe in 85¢-in. hole 
Around 10,900 ft of 4%4-in. drill pipe in 954-in. casing 
Around 600 ft of 5-in. drill pipe in 95¢-in. casing 
Around 3500 ft of 5-in. drill pipe in 13%¢-in. casing 
Around 4000 ft of 5%-in. drill pipe in 13%¢-in. casing 


Total hydraulic pressure loss, psi 


Control panel in dog-house contains electrical controls and indicating instruments. Recorders 
show pump pressure, pump strokes per minute, rotary speed, hook load, rate of penetration 
and relative torque. 
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Breaking out 5'/2-in. drill pipe when drilling 
record-breaking 17!/2-in. hole. 


Drill Pipe 

It was only through the use of com- 
bination drill pipe string of high grade 
pipe that safety factors in tension 
could be obtained that are considered 
adequate. See Table 4. 

Casing Design 

One of the problems in deep hole 
drilling is obtaining casing with prop- 
erties that will provide adequate safety 
factors. It was necessary to have manu- 
factured special 13%-in., 85 lb-per-ft 
casing to provide adequate collapse 
resistance for setting at 7900 ft. Setting 
casing to this depth was considered nec- 
essary due to formation characteris- 
tics and the possibility that returns 
would be lost while drilling below this 
depth. 

Heavy Loads 

Several problems arose in planning 
to handle the excessively heavy loads 
that would be imposed upon the rig 
during the setting of the 7900 ft of 
13%-in. casing, and the setting of the 
956-in. casing as a liner from 7500 ft 
to 19,000 ft. For instance, in the case 
of the 13%-in. casing, it was found 
that only one manufacturer made an 
elevator that had a load rating of more 
than 200 tons. This elevator, which has 
a rating of 300 tons with a safety fac- 
tor of 2.3, was the only one suitable for 
handling the estimated load of 
625,000 Ib. 

Quite a problem is posed by the 
plan to set the 956-in. casing as a liner 
which would mean that it would be run 
on the 512-in. drill pipe. The estimated 
weight of this string, plus the weight 
of the drill pipe, less the buoyancy of 
the mud, is 577,000 Ib as compared to 
the body strength of the drill pipe of 
625,850 Ib. This gives a safety factor 
of only 1.09, which is considered much 
too small. 

Although plans have not been 
worked out completely for the setting 
of this string of pipe, it is anticipated 
that it will be partially floated in and 
hung on the 13%-in. casing before it 
is filled completely with mud so that 
the safety factor in tension will be great 
enough for reasonable safety. * * * 
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HYDRIL TRIPLESEAL CASING JOINT 


Eliminating the casing collar, HyDRIL TRIPLESEAL CASING JOINTS 
permit setting a larger size oil string... and TRIPLESEAL JOINTS 
are stronger than API casing joints. The center seal alone will hold 
the full API-rated yield pressure of the casing. HYDRIL TRIPLESEAI 
JOINTS may be applied by swaging to plain end casing. 




































































three high-pressure seals 


Inside and outside seals engage when the joint is 
spun up; tonging seats the center seal. Your HYDRIL 
field man will be glad to show you the amazing per- 
formance ratings of HypRIL TRIPLESEAL CASING 
JOINTS. 

You'll find the full story on HypRIL TRIPLESEAL 
CASING JOINTS in your Composite Catalog 


California: Bakersfield 
Los Angeles, Ventura 


Lowisiana: Harvey, New Ibera 


New Orleans, LaFayette 
D I L C 0 M PAN Y Oklahoma: Tulsa 
Pennsylvania: Rochester 
Texas: Corpus Christi, Dallas 
714 W. OLYMPIC BLVD LOS ANGELES 15. CALIF Houston, Midland, Odessa 


FACTORIES AT Wyoming: Casper 
LOS ANGELES; HOUSTON, TEXAS; YOUNGSTOWN, OHIO: ROCHESTER, PA Canada: Calgary, Edmonton 


DRILL PIPE...CASING...OR TUBING...YOUR BEST CONNECTION IS HYORIL 


FOR FURTHER INFORMATION ON 
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AOSC SHAPES 





NEW ROLE OF THE SERVICING CONTRACTOR 


Young organization counts rapid growth and service 
to an unrepresented segment of the oil industry 


ORGANIZATION cultivates under- 
standing and progress; this statement 
was proved by 250 attending the sec- 
ond annual convention of the Associa- 
tion of Oilwell Servicing Contractors 
in Dallas recently. 

In slightly more than two years, the 
AOSC has made valuable contribu- 
tions to the welfare of member con- 
tractors and has given stature to the 
contractors as a whole. 

Attesting to its worth is the rapid 
growth of AOSC, which now has 10 
active chapters in New Mexico, Louisi- 
ana, Mississippi, Arkansas, and Texas 
It is the sole organization speaking for 
a previously-unrepresented segment of 
the industry composed of some 2000 
oil well servicing contractors. They 
operate approximately 8000 well serv- 
icing rigs valued in excess of $250,- 
000,000. It is estimated that servicing 
contractors in the U. S. and Canada do 
a gross business of more than $200,- 
000,000 annually 


The Two-Year Record 

Growth of AOSC has been phenom- 
enal. It was founded in 1956 with only 
13 members. It now counts 200. 

Frank Bateman of Hobbs, New 
Mexico, contractor and president of 
the AOSC in 1957, gave a progress re- 
port of the group’s activity. Of par- 
ticular note, says Bateman, is that 
relations among oil well servicing con- 
tractors had improved noticeably in 
the past year without any sacrifice of 
independence or independent action. 
“There is improved prestige for our 
part in the oil industry,” states Bate- 
man 

Weight laws: Bateman cited several 
examples where the organization had 
brought about action favorable to con- 
tractors as a Whole. “A new weight law 
in Texas has been passed by the state 
legislature, for which the AOSC can 
take full credit, easing the strain by 
raising load limits. The existing weight 
law had limitations that made it dif- 
ficult for servicing contractors to move 
their equipment on the highways.” 

Fuel tax: “Another example oc- 
curred in New Mexico. The legislature 
of that state, probably without realizing 
the injustice done to well servicing con- 
tractors, passed a law imposing a tax 
of six cents per gallon on butane and 
other special motor fuel used in any 
registered vehicle. As a highway usage 
tax, it was one thing; but as a tax on 
well servicing units that might be in 
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operation for days and even weeks at 
one location—never touching a high- 
way — it was something else again. 
AOSC efforts brought about an inter- 
pretation of the law by the New Mex- 
ico attorney general, recognizing the 
situation and providing relief for firms 
in our field. The tax now is computed 
through the use of hubometers.” 

Theft control: A third example 
pointed out by Bateman concerned the 
theft and pilferage of contractors’ 
material and equipment, which had 
become a major problem. Through a 
new theft and pilferage control pro- 
gram, says Bateman, “each member 
contractor is given an identification 
number with which to brand his tools 
If he has a loss, he reports it to the 
association office and the loss is re- 
ported quickly to all law enforcement 
agencies in the area.” This program has 
led to the arrest of several groups. Re- 
ports of thefts have now declined to a 
minimum. 

Accident reporting: A system of ac- 
cident reporting has been initiated. 
Each time an accident occurs to a mem- 
ber’s employee, a copy of the accident 
report is mailed to the central AOSC 
office. These reports form a basis for 
studies on the many phases of acci- 
dents. From these, it is hoped that 
much can be learned to determine 
causes and to effect a cure. 


Future Aims 

Safety: An accelerated safety pro- 
gram is receiving top priority on the 
agenda of AOSC’s 1958 work sheet. 
An improvement in the overall safety 
record of the well servicing industry is 
being sought so as to affect a reduction 
in workmen’s compensation insurance 
rates. 

Public relations: AOSC will expend 
time, effort, and money this year to ef- 
fect better relations with its customers, 
other contractors, other segments of 
the oil industry and with the general 
public, Bateman suggests. 

Labor turnover: One of the major 
problems in the business is that of labor 
turnover. Steps are being taken to im- 
prove the quality of workmen and 
workmanship, and to insure the perm- 
anency of employees on the job. This 
program is in the incubation stage. 

Accounting: Committees of the 
young organization are hopeful of in- 
stituting a uniform accounting. Such a 
system could provide the basis of com- 
parison or work and work limits for 


a 


J. F. McAdams, new AOSC president, took 
the reins of office from Frank Bateman at the 
group's recent annual convention in Dallas 


the purpose of guiding management of 
contractor firms. 

Legislation: AOSC officials hope to 
have, someday in the not-too-distant 
future, a qualified person to represent 
the organization before insurance 
boards, legislative groups, rate-mak- 
ing bodies and similar organizations. 


Growing Pains 

Servicing contractors are noting the 
contributions made by AOSC and real- 
izing the potential. A new chapter is in 
organizational stages in Oklahoma 
Other inquiries concerning member- 
ship are being received frequently 
from California, Illinois, Pennsylvania, 
and New York. 


To Guide the Growth 

To put action to the plans made at 
the Dallas meeting, guiding AOSC 
growth and policy a new slate of of- 
ficers have been elected. J. F. Mc- 
Adams, general oilfield contractor of 
Hobbs, New Mexico, was chosen presi- 
dent. J. C. Williams Jr., of the J. C. 
Williams Well Servicing Company, 
Springhill, Louisiana, was named first 
vice president. Second vice president is 
Thomas E. Goebel, Spur Well Servic- 
ing Company of Houston. Jimmy Wil- 
kins, Permian Servicing Company, 
Levelland, Texas, was re-elected treas- 
urer. Woodie Fox has been renamed 
the association’s executive secretary 


A Bright Future 

Contractors attending the conven- 
tion displayed optimism, and as a 
group, suggested an upward trend in 
the oil industry this year. Its members 
are predicting a particularly good year 
for their segment of the industry, based 
on an increased emphasis by most 
companies for holding and building 
production from existing wells through 
well service and well workover. * * 
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BAKER DIFFERENTIAL 


FILL-UP EQUIPMENT 


HAD “WHAT IT TAKES” 
FOR RECORD 7,898-FOOT 
13%-INCH CASING STRING 


Inclusion of a Baker Differential Fill-Up 

Shoe and Collar in their plans for the longest 

string of 13%" casing ever run paid off for 

ol Howell and Howell in their Andarko Basin 
sanieeier Goatees No.1. The record 7,898-foot string was landed 
without incident, dramatically demonstrating 

VALVE OPEN TO the advantages, reliability, and safety of} 


RELIEVE PRESSURE BY Baker Differential Fill-Up Equipment 
FILLING CASING 
For record or routine wells Baker Differential 


Fill-Up automatically fills the casing, elimin 
ating the lost time and inconvenience of sur 
face filling. It gets the casing to bottom fast, 
at the same time providing the protection of 
a back pressure valve that can be made ope 
ative at any time. 
Because Differential permits the casing to fill 
at the same rate as it is lowered, weak zone 
are protected from breakdown or mudding 
ee iit off; the natural formation characteristics for 
7 ia a successful cement job are preserved 
- 1 
automation Apply automation underground to your cas 
ing running and cementing operation 
through use of Baker Differential Fill-Up 


U nderg rou nd Equipment 


Available at your Supply Store 





BAKER OIL TOOLS, INC. 
HOUSTON - LOS ANGELES - NEW YORK 
Qa 
¥ 


coraceee WORD mn = BAKER | 


va ap NO. 1091 M&F 
COLLAR : hi DIFFERENTIAL 


FILt-uP 
EQUIPMENT 
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if economics were not a factor... 


P. 420.41 


COULD WE DRILL A 90,000-FT HOLE? 


Although high anticipated temperatures might be a 
deterrant, a panel of experts agreed that the U.S. oil 
industry has the equipment and know-how to penetrate 


A reported claim that the Russians 
already have a rig capable of drilling 10 
miles into the earth prompted the 
American Society of Mechanical Engi- 
neers’ South Texas Section, Petroleum 
Branch, to examine America’s pros- 
pects of reaching such a depth. 

Eight experts in various phases of 1 
drilling told ASME members at a meet- 
ing in Houston, Texas, January 8, 1958, 
that a 50,000-ft well could be drilled, 
provided a number of problems are 
solved. And the U. S. oil industry is 
confident that it can solve these prob- 
lems, the experts said. 

Ihe economics of drilling a 50,000- 
ft well were intentionally omitted. 
Only the mechanical and _ technical 
phases of the problem were considered 

The Petroleum Engineer acknow- 
ledges with many thanks permission 
granted by the South Texas Section of 
the ASME to publish the complete 
transcript of this highly informative 
and interesting panel discussion. 

Much credit for this outstanding 
panel discussion should go to Bill Boyd, 
Gulf Oil Corporation, Houston, who 
aS program chairman conceived the 
idea for this subject 


Cementing 


tion, Houston. 


Drilling Bits ... Lyle Payne, assistant vice president 


Tool Company, Houston. 


Operations . . 


the earth nearly 10 miles 


Topics discussed and speakers were: 


Earth Conditions ... Paul Weaver, Texas A&M professor and former geo- 
physicist for Gulf Oil Corporation, Houston. 


Casing and Drill Pipe . . . Sheldon Reynolds, engineer, National Tube Division. 
U. S. Steel Corporation, Houston. 


Rig Equipment... Jack Abernathy, vice president, Big Chief Drilling Com- 
pany, Oklahoma City. 
Drilling Fluid...O. W. Van Dyke, vice president, Magnet Cove Barium 
Corporation, Houston. 


Electrical Logging . . . W. B. Steward, assistant to vice president of engineering 
Schlumberger Well Surveying Corporation, Houston 


- engineering, Hughes 


D. Owsley, senior vice president, Halliburton Oil Well 


Cementing Company, Duncan, Oklahoma. 


. Thomas Pennington, Jr., senior supervisor drilling engineer, 
Humble Oil & Refining Company, Houston. 


Panel Moderator ...W. E. Boyd, division drilling engineer, Gulf Oil Corpora- 





Panel of deep drilling experts who examined the question: Could 
We Drill A 50,000-ft Hole?" at a recent South Texas Section ASME 
panel discussion. At left, Edward DeJon, Johns-Mansville Corp., 
Houston, chairman, South Texas Section, ASME; Lyle Payne, assist- 
ant vice president — engineering, Hughes Tool Co., Houston; Shel- 
don Reynolds, engineer, National Tube Div., U.S. Steel Corp., Hous- 
ton; Thomas Pennington, Jr., senior supervisor drilling engineer, 
Humble Oil & Refining Co., Houston; Jack Abernathy, vice presi- 
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dent, Big Chief Drilling Co., Oklahoma City; W. E. Boyd, division 
drilling engineer, Gulf Oil Corp., Houston; W. B. Steward, assistant 
to vice president of engineering, Schlumberger Well Surveying Corp.., 
Houston; W. D. Owsley, senior vice president, Halliburton Oil Well 
Cementing Co., Duncan, Okla.; O. W. Van Dyke, vice president, 
Magnet Cove Barium Corp., Houston, and Paul Weaver, Texas A&M 
professor and former chief geophysicist, Gulf Oil Corp., Houston. 
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Gus )3=62EARTH CONDITIONS ... Paul Weaver, Texas A&M Professor and former chief geophysicist, Gulf O1! 


Corporation, Houston, Texas 


Paul Weaver 


Guus CASING AND DRILL PIPE 


Sheldon Reynolds 


Mr. Weaver's predicted temperature 
gets right up to the limit of what can 
be done with steel, retaining the desired 
properties. | would not want to go 
much higher than 700 F with some 
of the material suggested here. 

Drilling a hole to 50,000 ft is going 
to require some large casing sizes - 
larger than we have been using so far 

which will get out of the realm of 
materials that have been manufactured 
to date. I have attempted to vary the 
size pattern of some of the materials 
already manufactured and 
least experimentally 

lo start, we propose to use about 
2000 ft of 24-in., J-55 casing with a 
0.687-in. wall. Collapse failure in this 
string would be of the elastic type and 
a better grade would not help. There 


used, at 


Briefly, | am going to restrict my 
remarks on earth conditions to one 
aspect: Temperature. The reason for 
this restriction is that the subject of the 
earth’s strength at great depth has been 
the theme of many publications. But 
the subject of temperature has not re 
ceived the same amount of treatment, 
and I think it is more important than 
other factors because everything you 
put down the hole has to be tailored to 
the temperature you are going to meet 
while drilling. 

What can we say about temperatures 
at 50,000 ft? I have considered many 
different computations of earth tem- 
perature that have been made and 
I come out with the figure that, at 
50,000 ft, we should be dealing with 
temperatures between 450 F and 700 
F, subject to the following assumptions: 
(1) We are drilling in deep sedimen- 


..- Sheldon Reynolds, engineer, National Tube Division, | 


tary basins where there has been no 
great amount of movement in a long 
geologic period, other than the sink 
ing of the basin. (2) ‘We have no big 
young heat sources in the form of eithe: 
igneous intrusions or large salt masses 
close to where we propose to drill. (3) 
We are considering only sandstones and 
shales with limestones and dolomite 
and with the shales predominating. (4) 
We are assuming that we are dealing 
with sediments not subject to exother 
mic reaction due to their position in 
depth 

All of these assumptions are valid 
for deep basins such as those in Utah 
Nevada, the San Joaquin Valley in 
California, the Gulf Coast, and in nu 
merous other places in the world 

I, therefore, submit that a tempera 
ture range of 450 F to 700 F will be 
encountered in drilling the proposed 
50,000-ft well. 


S. Steel Corporation 


Houston, Texas 


is no threading on 24-in. casing to date 
and it would have to be welded. A 2242 
in. bit would be run below the 24-in 
casing. 

Next, down to 10,000 ft with 16-in 
OD casing. Existing facilities in some 
pipe mills would not allow higher than 
N-80 grade. Wall thickness would have 
to be 0.843 in. If the casing could be 
made of P-110 steel, wall thickness 
could be 0.763 in. which is the lightest 
wall that could be used to avoid elastic 
collapse failure. Again, any further in- 
crease in strength would be of no 
benefit. 

Through the 16-in. casing, we would 
drill with a 14%-in. bit to 20,900 ft 
and set 10%4-in. pipe with a wall thick- 
ness of 0.650-in. weighing about 71 
lb per ft. This pipe would have buttress 
threads which would develop more 
than the plain end yield strength of the 
150,000 Ib per sq in. steel in the pipe 
A 914-in. bit would be used below this 
string. 

A 75s-in. OD, 0.687-in. wall string 
of 150,000 Ib per sq in. minimum yield 
would then be run as a liner to 36,500 
ft with a back-off tool run at 20,700 ft 
This pipe would weigh about 51.5 Ib 
per ft and because of its weight would 
be run on similar casing with buttress 
threads which would be pulled tempo 
rarily above the back-off tool at 20,700 
ft to accommodate large drill pipe for 
drilling to total depth. A 36,500 ft 
string of 51.5 Ib per ft casing would 
weigh 1,879,750 lb, probably the maxi- 
mum derrick load. 

Final string of casing would be 5 in 
run as a liner below the 75 -in. liner in 
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a hole drilled with 6%-in. bits to 50, 
000 ft. This casing would be of a grade 
available today — 150,000 minimum 
yield but of 0.434-in. wall thickness 
with a plain end weight of 21.16 Ib 
per it, 

The upper portion of the drill pipe 
would be 8000 ft of 5'2-in. pipe weigh 
ing 24.70 Ib per ft and with a yield 
strength of 135,000 Ib per sq in. Drill 
pipe with this strength is being used 
experimentally but not yet in this size 

Ihe second portion of pipe would 
be 13,000 ft of 542-in. pipe weighing 
21.90 Ib per ft and with the same yield 
level. This length represents 1000 ft 
more than will eventually be needed 
but will be necessary in drilling the 
hole for the 1034-in. casing to 20,900 
ft without using a smaller pipe. Fol 
lowing this section would be 2000 ft of 
3'2-in. drill pipe, 15.50 Ib per ft, again 
with a yield strength of 135,000 Ib per 
sq in. The bottom 28,000 ft would be 
312-in. pipe weighing 13.30 Ib per ft 
[he entire string made up, including 
the extra 1000 ft of 5'2 
weigh about 895,000 Ib 

Running the 5-in. liner on the drill 


-in. pipe would 


pipe would add some loading which 
would not permit using the 135,000 
vield strength at the top of the string 
To stay within the yield load of the 
pipe, a strength of 150,000 lb per sq 
in. would be required. Casing with this 
strength has been manufactured, but 
drill pipe is not yet available with this 
vield strength. However, materials have 
been used, at least experimentally that 
would do the job of setting casing at 
50,000 ft 
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APPLICATIONS 
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Baker Retainer 
Production Packer 
Product No. 415-D 


FEATURES 


Holds any pressure from 
either above or below 
that is safe for the casing, 
even under temperatures 
in excess of 300°F. 


Pack-off is independent 
of set-down weight or 
tension. Tubing string is 
free; just pick up (or 
unlatch and pick up) to 
remove it. 


Use it as a squeeze and 
testing tool or as a 
temporary or permanent 
bridge plug in conjunction 
with any production 
application. 
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Completion 


T 
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| 

a Baker 

be + |} Safety 
= Joint 
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Baker 
Model ‘® 
locator 
Tubing Seal 
Assembly 
With Two 
Seal Units 
Product No 
442-€2 





Boker 
Retainer 
Production 
Packer 
Product No 
415-D 





Boker 
Types 
“DE” oF 
—_— Production 
Tube 
Product No 





457-D-E or F 


Illustrates Packer 
set in casing with 
Locator Tubing Seal 
Assembly and 
Production Tube 
installed for 
single-zone 
production 
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Boker 
Retainer 
Production 
} P Packer 

and 
Accessories 











Tubing-Type 
Perforating 
Gun 














Illustrates typical 
Permanent-Type 
Well Completion 
Hook-Up 

showing perforating 
operation through 
and below 

the Packer. 
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Completion 











Boker 
Model “E 
Anchor 
Tubing Seal 
Assembly 
With Two 
Seal Units 
Product No 
443-£2 
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Beini 





.» Production 
Packer 
Product No 
415-D 

















Boker 

Types 

7, = ooo 
Production 
Tube 

Product Nos 
457-D, E or F 





Illustrates Packer 
set in casing, with 
anchored production 
string for dual-zone 
production. Tubing 
can be released 
from Packer by 
rotating to right 
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Production 
Packer 
Product No 
415-D 
"stallation 
shown for 
7” Casing 
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Permits removal 

of either string 
independently of 
the other regardless 
of sequence. 
Full-Opening 
(Tubing I.D.) Long 
String to lower zone. 


DUAL 
ZONE 
Parallel 
String 
Short 
String 
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m Baker Poralie! 
String Anchor 
with Latching 
Su 


Product No. 699 


Boker 
Model “E” 
Anchor 

Lee Tubing Seal 
Assembly 
With Two 
Seol Units 
Product No 
443-£2 








= Boker 
Model "'D” 
Retainer 
Production 
Pocker 
Product No 
415-0 


rm Baker Type 'E” 
Full Opening 
-pertorated 
reduction Tube 
Product No. 457-£ 








Permits removal of 
either string 
independently of the 
other, however long 
string must be run first 
Short string pulled first 
Full-Opening (Tubing 
I.D.) Long String. 


DUAL 
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Parallel 
String 
Two-Packer 
Hook-up 
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Lecator Seal 
Nipple 
Product No 
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| Boke: 
Boker | Model “0” 
Tubing Stop | Retamner 
Product No | Production 
70.— Pocker 
Product No 
415-0 


Boker 
Spocer 
Nipple 
Product No 
470-€ 





Boker 
Type “E 
Full Opening 
Product No Non 
448-£) perforated 
=F Production 


Illustrates Two-Packer 
parallel string installa- 
tion with each zone 
confined toitsindividual 
tubing string with full 
opening to lower zone 
for use of all permanent- 
type completion tools 





RIG EQUIPMENT 


Jack Abernathy 


In considering rig equipment for this 
50,000-ft hole, we made certain as- 
sumptions which vary somewhat from 
the hole and casing choices made by 
Mr. Reynolds. We contemplate setting 


DRILLING FLUIDS 


O. W. Van Dyke 


In considering a mud program for a 
deep well, much attention must be 
given to the complications resulting 
from high temperatures. For the pur- 
pose of this discussion, I have assumed 
that it is desirable to make prepara- 
tions for dealing with bottom-hole 
temperatures that will approximate 
875 F. 

Formation pressures, overburden 
hydrostatic pressures 


pressures and 
exerted by a 50,000-ft column of mud 
must be considered. If there is such a 
thing as a normal formation pressure, 
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..- Jack Abernathy, vice president, Big Chief Drilling Company, Oklahoma City, 
Oklahoma. 


25,000 ft of 9% -in. casing which would 
have a dry weight of approximately 
1,250,000 Ib and a weight in 18-lb mud 
of approximately 800,000 Ib. A 7-in 
liner run on drill pipe to 35,000 ft 
would have a dry weight of about 1,- 
000,000 Ib and, if run in 18-lb mud 
without any floating, would weigh 
from 650,000 to 700,000 Ib. If a 55% - 
in. hole were subsequentiy drilled to 
50,000 ft, the maximum load would 
come at the time of running the 956 -in 
casing, roughly 1,250,000 Ib of dry 
weight. 

Many of the larger drilling hoists 
built today are designed for a safe 
single-line pull in the range of 100,000 
lb, which is about the maximum allow- 
able working stress desired on normal 
size wire lines. There is no doubt that 
several manufacturers today can pro- 
duce hoists which with very minor 
modifications would be satisfactory to 
carry the loads anticipated. 

A 1%-in. wire line of high strength 
design has a breaking strength of 
about 114 tons, providing adequate 
strength for this particular operation 


| think that it is a fair assumption 
that, with an adequately designed rig, 
round-trip time from 40,000 ft — or 
even deeper—will be around 24 hours 

Considering the mud _ velocities 
necessary for removing cuttings and 
the hydraulics of the string of drill 
pipe, it is my conclusion that the mud 
pumps must be capable of continuous 
operation at from 5000 to 6000 psi. 
Continuous operations in the order of 
3000 psi have recently been realized 
with single stage duplex pumps, al- 
though at substantial cost for valves, 
stuffing boxes, piston heads, etc. There 
are some other types of multiple cylin- 
der pumps which offer considerable 
promise of operating satisfactorily at 
5000 psi continuous discharge pressure 

I doubt that rotary tables and swi- 
vels in their present design are ade- 
quate for rotating loads we are con- 
sidering. They are heavy enough for 
required static loads and probably the 
equipment manufacturers can come up 
with what is needed if given adequate 
notice. 


..-O. W. Van Dyke, vice president, Magnet Cove Barium Corporation, Houston, 
Texas 


it would be considered to be 46.5 psi 
per 100 ft, which at 50,000 ft would 
be 23,250 psi. 

Experience to date indicates that 
there is a probability that abnormal 
pressures approaching actual overbur- 
den pressure can be expected at ex- 
treme depths. If such pressures exist at 
50,000 ft, the bottom-hole pressure 
would be 47,500 psi. In all probability 
the density of the overburden will in- 
crease with depth and it is likely 
that it will approximate 2.75 at 50,000 
ft, which would be equivalent to 59,- 
500 psi. 

Minimum weight fluid I would con- 
sider practical for such an operation 
would be 10 Ib per gal, which would 
exert a hydrostatic pressure of 26,- 
000 psi. Maximum weight fluid I would 
consider an expectancy is 17 Ib per 
gal which would exert a hydrostatic 
pressure of 44,250 psi. 

We currently have drilling fluids that 
are known to be stable at 500 F and in 
all probability fluids that are stable 
under much higher temperatures exist 
today, but to my knowledge no labora- 
tory work has been done under the 
conditions of temperature and pressure 
which are indicated in a 50,000-ft 
hole. 

The principal properties of a drilling 
fluid such as weight, viscosity, yield 
point, and fluid loss can be controlled 


over relatively wide ranges. Filtration 
properties at extremely high tempera- 
tures may be difficult to control, but in 
all probability the porosity and perme- 
ability of the rock at extreme depths 
will be very low, which would probably 
be a compensating factor to prevent 
difficulty due to filter caking. 

According to literature, the plastic 
deformation of minerals is greatly in- 
creased by temperature, probably 
doubling every 10 F rise in tempera- 
ture. Under the conditions of high tem- 
perature and high pressure, certain 
types of formation rock may be trou- 
blesome due to plastic deformation 
High mud weights may be required to 
keep this from becoming a serious 
problem. 

Loss of circulation due to fracturing 
of the formation may be serious. It can 
be expected that the formation rock 
will be more dense and stronger in com- 
pression, but it is doubtful that its ten- 
sile strength will be increased appre- 
ciably. If it becomes necessary to use 
mud weights approaching the overbur- 
den pressure, the added pressure ex- 
erted on the formation due to friction 
in the annulus may become a serious 
problem. The friction in the annulus 
can be minimized by controlling the 
flow properties of the mud so that the 
vield point is very low. 
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Gums ELECTRICAL LOGGING ... W. B. Steward, assistant to vice president of engineering, Schlumberger Well 
Surveying Corporation, Houston, Texas. 


W. B. Steward 


It was expected, before last week, 
that a 30,000-ft level would last as a 
design factor for 5 to 10 years at least. 
However, we've now been alerted for 
a 50,000-ft well and what can we do? 

Our heavy duty field units are pres- 
ently equipped with 25,000 ft of cable, 
so we would have to double our cable- 
carrying capacity. This is, of course, 
well within engineering know-how. 

Our cables, because of the relatively 
low density of the core, have consid- 
erable floating action. We can there- 
fore design self-supporting cables to 
reach any depth that can be reached by 
tubing and drill pipe. In fact, our pres- 
ent field cable could be used in a 5O,- 
000-ft well so far as strength is con- 
cerned. 

Unfortunately, the strength of our 
cables is not the major problem. High 
temperatures — 450 F to 700 F, as 


ee DRILLING 


Lyle Payne 


BITS 


outlined by Mr. Weaver—would com- 
pletely destroy the insulation of our 
regular cables. The common insulating 
material, rubber, loses both its elasti- 
city and the majority of its insulating 
properties at temperatures slightly 
under 450 F. However, we have de- 
veloped a cable whose characteristics 
appear, on preliminary tests, to be 
satisfactory to 600 F, but to bridge 
the gap from 600 F to 700 F may be 
quite difficult. None of the flexible 
plastics developed so far are satisfac- 
tory as cable insulation above 600 F. 
However, because of the large amount 
of work being done on missile pro- 
grams, it is our hope that material will 
be developed soon which will enable 
us to design cables for 700 F. 

In the design of down-hole equip- 
ment for logging this 50,000-ft well, 
the major problem will again be the 
very high temperatures encountered 
The problem primarily is one of ob- 
taining material which still behaves 
as an electrical insulator at these ele- 
vated temperatures. Fortunately, for 
our down-hole equipment the insulat- 
ing material does not have to be flexi- 
ble and it is possible there to use 
ceramics, micas, etc. 

For the non-electronic services such 
as our basic electric log, we could pro- 
ceed directly to the design of the 
sonde by applying presently known 
techniques, with every confidence of 
success, even anticipating the maxi- 
mum design requirements for pressure 
and temperature. For the more modern 
and specialized logs, requiring elec- 
tronics down-hole, completely new cir- 
cuit designs would be required to adapt 
them to the limited and inefficient com- 


.-.- Lyle Payne, assistant vice president 


Houston, 


In consideration of drilling bits, 
there are three factors that would 
affect the efficiency of the bit. One is 
the size of the bit. With the casing pro- 
grams that have been proposed today, 
we would anticipate that we could go 
on from approximately 36,000 ft to 
50,000 ft with either a 5%-in. bit or a 
6%-in. bit with a fair degree of bit 
efficiency. However, if we should en 
counter difficulty and should have to 
set a liner or another string of casing 
through which we would operate with 
a greatly reduced size bit, then it might 
well be that the rolling cutter type bit 
would be very ineffective from an eco- 
nomical consideration. It would then 
resolve into drilling with drag-type ac- 
tion and formations might or might not 
respond to this type action which is 
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ponents which might become available 
for such elevated temperatures 

Fortunately, a new series of ceramic 
vacuum tubes is available which func 
tions satisfactorily up to 900 F, but as 
sociated electronic components such as 
condensers, resistors, transformers, etc 
have not kept pace with the tubes 
Again, with the heavy governmental 
emphasis on research and development 
in both nuclear and missile fields, we 
would anticipate that suitable com 
ponents should be available soon 

Once the 50,000-ft well is drilled, let 
us be optimistic and assume that the 
electrical logging company was called 
to perforate the pay zone. Here we can 


speak with considerable confidence 


High temperature propellants for gun 
perforators have been developed and 
we have tested them satisfactorily to 
temperatures in excess of 500 F. For 
the upper range of bottom-hole tem 
peratures which might be encountered 


we would expect to go to special 
shaped charge explosives. High tem 
perature blasting caps for ignition of 
the shaped charge have to be de 
veloped, But this does not appear to be 
an insurmountable problem 

I have refrained from commenting 
on the problems presented by the high 
pressures anticipated in this 50,000-ft 
well, not to minimize the importance 
of high pressure, but because solving 
the problem of high pressure for one 
piece of equipment sets the design for 
most others and it is believed that pres 
ent engineering know-how is sufficient 
to design down-hole tools to perform 
satisfactorily in a pressure 
30,000 to 50,000 psi 

So it is with confidence that we say 
‘You drill ’em, we'll log *em 


range ol 


engineering, Hughes Tool Company 
Texas 


embodied in drag bits and diamond 
bits. 

A more important factor 
will be that of pressure, Based upor 
laboratory investigations involving 
drilling under confined pressure, the 
most drastic reduction in drilling rate 
occurs at rather low confining pres 
sures — in the order of 1000 to 200( 
psi — with some reduction up to S006 
psi, but from 2000 to 5000, the slope of 


I believe 


a decrease in penetration rate curve 
is very flat. We might therefore antic 
pate that in those rocks such as lime 
and dolomites of low permeability, we 
would drill from possibly one-half t 
two-thirds of the rate that would be 
drilled at 
10,000 ft 


S000 psi or 


round 
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The more permeable rocks such as 
shales and sandstones could be more 
adversely affected by pressure, parti- 
cularly if we experience a considerable 
pressure drop across the cutting face of 
the rock. In that case, we would en 
counter a filter cake build-up in which 
the cutting teeth of a rolling cutter bit 
might not reach virgin formation. The 
only solution would be good jet bit ap- 
plication to minimize the filter cake 
along with very careful control of mud 
weight in order to maintain a balance 


W. D. Owsley 


Not having any doubt whatsoever 
that someday a 50,000-ft well will be 
drilled, I think I'd better say that if 
it’s drilled, we will cement it. 

There are several manufacturers to- 
day who could, in my opinion, produce 
the auxiliary equipment necessary to 
the cementing of the casing strings for 


Thomas Pennington, Jr. 


| am speaking in the absence of Mr 
J. E. Hill who unfortunately could not 
be with us today. 

I am sure that we, as engineers, all 
take a certain amount of pride and 
gratification in the reports of this panel 
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CEMENTING 


OPERATIONS 


across the cutting face of the rock. 

The effect of high temperatures will 
also give us some very real problems. 
Present-day rolling cutter bits are made 
of a high-nickel steel alloy that has the 
property of having a very tough core 
which responds to deep carburizing 
and heat-treatment to produce a file- 
hard shell surrounding a soft, tough 
core. At high temperatures, this ma- 
terial will draw back to a soft condi- 
tion, one that can be filed. The teeth 
would upset under loads required to 


drill efficiently if subjected for any su- 
stained period to temperatures above 
400 F, Other high alloy materials, such 
as chrome or tungsten alloys, would 
not be effective as rolling cutter rock 
bits because of the brittleness of the 
core. 

I think that refrigeration of the cir- 
culating system would be a prere- 
quisite, not only when on bottom, but 
also during trip time in or out, in order 
to keep the bit below the draw tempera- 
ture that would ruin its effectiveness. 


... W. D. Owsley, senior vice president, Halliburton Oil Well Cementing Com- 


pany, Duncan, 


this well. Pumping equipment is not 
an insurmountable problem. At this 
very moment there are some pumps 
under construction which will be avail- 
able before very long capable of op- 
erating at 20,000 psi. Operating pres- 
sures beyond that can be accomplished. 

Presently, there is no laboratory 
equipment in existence capable of 
simulating the 50,000-ft well depth as 
to pumpability of cementing slurries 
or muds. The upper limit at present of 
such equipment is about 500 F at 
around 20,000 psi. However, that 
equipment can be so modified that it 
will take care of any of the pressures 
and temperatures mentioned in this dis- 
cussion today. 

Presently existing cements of the 
portland cement variety cannot be used 
with any known retarding agents at the 
temperatures and pressures involved. 
In addition, retrogression in strength 
of those materials would be so marked 
that in a very short period of time you 
might as well not have them. There are 


Oklahoma. 


compositions in use which it is be- 
lieved can be modified to produce a ce- 
mentatious material capable of pump- 
ability time sufficient for the 50,000-ft 
well. That is assuming pumpability in 
the neighborhood of six hours, pump- 
ing at around 40 cu ft per min. 

The cementing composition which, 
to my knowledge, has been tested to 
the highest temperature is a pozzolanic 
composition which has been tested 
under simulated well conditions to 500 
F, though not to the pressures we are 
talking about. There are some retard- 
ing chemicals to which such a compo- 
sition reacts very nicely. There are 
other retarding chemicals which have 
never been put into a well, but labora- 
tory tests indicate that they could be 
used up to 1000 F and still produce a 
set mass of good strength. 

The cementing job on this well will 
be a trying thing, as most deep-well 
cementing jobs are, but I am confident 
that if it can be dug, it can be success- 
fully cemented. 


... Thomas Pennington, Jr., senior supervisor drilling engineer, Humble Oil & 
Refining Company, Houston, Texas 


and the very optimistic viewpoint they 
take toward drilling a 50,000-ft well 
Just about 27 years ago, the first 10,- 
OQOO-ft well was drilled, and in 1956 
we find that there were over 2600 wells 
drilled below 10,000 ft. One source 
has indicated that by 1965, we will be 
drilling as many as 4000 wells a year 
deeper than 10,000 ft. Of this number, 
there would be about 82 wells below 
18,000 ft. 

As to the earth conditions and the 
temperatures we might find, it is well 
to realize that we may expect tempera- 
tures up as high as 500 F even in 25,- 
000-ft wells, which certainly means 
that some of the problems that have 
been recited here today are facing us 
right now. 

Nothing has been said about pres- 
sure seals and pressure control equip- 
ment, but we do know that a consid- 
erable amount of engineering effort 


has been expended to develop the drill- 
ing tools and techniques which will per- 
mit drilling and completing 25,000-ft 
wells. It is evident from the discussion 
presented that it is at least theoretically 
possible to drill a 50,000-ft well. Flange 
seals have been developed for 15,000 
lb per sq in. working pressure, but un- 
doubtedly we will have to control 
pressures even higher than that 

As to handling the drill pipe, it ap- 
pears that one of the things we might 
wish to look at seriously in the future 
is the development of some type of 
automatic drill pipe handling equip- 
ment and tools which will prevent 
damage to drill pipe as a means of re- 
ducing failures as well as lower the 
drilling crew fatigue level. 

We can see that in this super-deep 
drilling there is a real challenge for the 
engineer who specializes in drilling 
equipment and in drilling methods 
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SOLVO 


NEW PARAFFIN REMOVER CONTAINS 
NO ORGANIC CHLORIDES! 


why chliorine-free SOLVO is 
Important to producer and refiner 


The organic chlorides found in most chemical 
paraffin removers remain in the crude—following it 
to the refinery where they adversely affect the per- 
formance of the catalysts used in catalytic reforming. 
Refinery tests show that as little as 5 gallons of 
paraffin “solvent” of this kind can contaminate as 
much as 30,000 barrels of crude, and affect the 


over-all refinery operation. SOLVO contains no com- Paseilin accumulations euch os these plu wells 


and flow lines, and rob operations of top dollar- 
efficiency. SOLVO has been designed to prevent 
such deposition and eliminate the necessity for 
frequent pulling and steaming jobs! 


ponents which will adversely affect refinery operations. 


how SOLVO is used 


SOLVO is available in a variety of formulas; effective wherever crude petro- 


ileum is produced, transported or 


most of which are dispersible in both oil and water, 
and may be used in either type of diluent. Such 


dispersions may be relatively concentrated or as 


stored 


Whether your paraffin problem is in a pump- 
ing well, tank or flowline, SOLVO works quickly, 


efficiently, inexpensively. Your local Tretolite Serv- 
ice Engineer is ready to show you how to get the 
most successful results from this and any other 
Tretolite product. 


WANT MORE INFORMATION ? 


Write to nearest headquarters for //lustrated Brochure. 


dilute as 1%. SOLVO has a high flash point and 


low vapor pressure, making it safe to use. 


TRETOLITE 
COMPANY 


DIVISIONS OF PETROLITE CORPORATION 


TRETOLITE COMPANY 

Divisions of Petrolite Corporation 

369 Marshall Avenue, St. Louis 19, Missouri 
5515 Telegraph Road, Los Angeles 22, California 
369 Marshal! Avenue, Saint Louis 19, Missouri 

Gentlemen: I’m interested in SOLVO, your 
new chlorine-free paraffin remover. Send me 

new illustrated brochure. 


S515 Telegraph Road, Los Angeles 22, California 
Chemicals and Services for the Petroleum Industry 
OEMULSIFICATION>+ DESALTING+ CORROSION INHIB- 


ITING ¢ PARAFFIN REMOVAL « SCALE PREVENTION 
WATER DE-OILING « INJECTIVITY STIMULATION 


NAME 
ADDRESS 


OUT V ance 
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PLASTIC PATCH SEALS CASING LEAKS 


Pan American develops, tests “Casing 
Patch; fast application, small ID reduction, 
high tensile strength among advantages 


HOLES IN CASING are being suc- 
cessfully repaired by a new system 
developed and field tested by Pan 
American Petroleum Corporation 
Called a “casing patch,” it is applied to 
the inside of the casing. 

Inexpensive and easy to operate, the 
casing patch is set in place by applying 
thermal setting plastic to holes or splits 
in the casing. The tool for applying this 
patch has only one principal part — an 
inexpensive inflatable mandrel, on 
which is wrapped fabric impregnated 
with the plastic. 

Diameter and length of the mandrel 
can be varied to fit the size of the cas- 
ing to be repaired and to cover the area 
or vertical distance to be treated. 
Ready for use, the casing patch 
assembly is composed of the mandrel, 
wrapped with plastic-impregnated fab- 
ric, and equipped with valves and two 
tubing centralizers 


Application 

lo repair a leak, this procedure ts 
followed: Fabric strips are cut to the 
proper length and width to cover the 
mandrel. Catalyzed plastic is spread on 
the pre-cut fabric strips, and these are 
wrapped on the mandrel. The number 
of strips used is determined by the size 
of the hole or split to be patched. The 
area in the well to be patched is brushed 
by a wire scratcher. 

After attaching tubing centralizers to 
each end of the mandrel, the device 
(in one type application) is connected 
to the tubing and lowered into the hole 
to the proper depth. Water or oil is 
pumped down the tubing string, inflat- 
ing the mandrel securely against the 
sides of the casing, forcing excess plas- 
tic through splits or holes, and forming 
a seal. Under differential pressure, the 
plastic is squeezed through holes or 
splits and “rivets” itself to the casing 
Inside the casing, a smooth sheet of 
reinforced plastic coats the walls. The 
assembly is left in place 12 to 24 hours. 
during which time the plastic becomes 
extremely hard. Mandrel is then de- 


B-52 


flated and removed from the well, and 
repair is completed. 


Little ID Reduction 

Of importance to production men is 
the fact that the patch can permanently 
seal holes and splits in casing without 
seriously reducing the effective inside 
diameter of the casing. A typical patch 
reduces the inside diameter of casing 
by about 6/10 of an inch. This means 
equipment such as packers, clean out 
tools, additional casing patch assem- 
blies, and other equipment will not be 
obstructed by the patch. 

The casing patch can be prepared 
for running into the well in less than 
30 minutes by experienced crewmen. 
Although Pan American personnel 
have lowered the assembly into wells 
on tubing in experimental field tests, 
it could be adapted to wire line tools. 

Potential application of the casing 
patch is great. It can replace cement 
squeeze jobs to seal perforations; it is 
possible to adapt it for use in open-hole 
operations to isolate short sections of 
formation, eliminating the use of ex- 
pensive casing. 

In well remedial operations, in addi- 
tion to sealing casing leaks, it can be 
used to seal off highly permeable 
streaks in open hole to control produc- 
tion or injection of well fluids 


Strength 

Pressure tests on a typical casing 
patch show effective sealing of holes 
up to %4 inch in diameter at external 
pressures of 8000 psi. A sample of the 
patch material had a tensile strength of 
48,000 psi. 

The casing patch has been run in 
five wells in different parts of the coun- 
try. It was successful in three wells 
where leaks were of the type antici- 
pated. The patch was not successful in 
one well where casing was parted and 
in another where it was later learned 
that there was a split two inches wide 
and four feet long 

Pan American is currently negotiat- 
ing licensing agreements with a num- 
ber of oil field service organizations 
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FIG. |. Running the tool. Tubing centralizers 
are fitted at each end of the special inflatable 
mandrel. It is then attached to tubing and 
lowered into the hole to the interval to be 
repaired. (Casing scratcher, left, lying on top 
of simulated well, is run in first to brush the 
casing.) Mandrel is then inflated against walls 
of the casing by applying pressure to the tub- 
ing. The plastic flows through splits or holes 
riveting itself to the outside of the casing and 
coating the casing inside. After 12 to 24 
hours, mandrel is deflated and removed from 
well. 





FIG. 2. Cross section of the patch inside 
casing illustrates the plastic seal. Average 
application reduces the inside diameter of 
the casing about 6/10 of an inch 
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It “threads the needle’ at any depth 


In hard or soft formations, successful side-wall cor 
ing operations can be performed with the Schlumberger 
Side-Wall Coring Instrument. Up to 30 cores (large 
enough for a complete core analysis) can be obtained 
on one trip in the hole 

Pin-point accuracy is assured since cores are obtained 
at exactly the desired depth by using the S.P. Curve as 
a direct reference 

The Schlumberger Side-Wall Coring Instrument is 


simple, it’s safe, it's proved by thousands of runs t 
be fast and dependable. Also to your advantage, a 
Schlumberger coring operation costs much less than 
conventional, wire line or diamond cores taken at th 
same depths 

Ask your Schlumberger representative to advise yo 
how Schlumberger Side-Wali Cores can help reduc 
costs, and Rive a better, faster look at production 


possibilities 


SCHLUMBERGER 





TOPS IN SPUDDERS pls 
unmatched quality in service 


More and more experienced drillers 
throughout the country are buying 
Bucyrus-Erie spudders because they 
know they're getting a machine with 
a proved profit-making record on a 
variety of drilling and servicing jobs. 
Among the features that contribute to 
this outstanding spudder performance 
are: fine engineering, rugged struc- 
tural design; durable, long-life con- 
struction; good mobility; sharp, snappy 
spudding action; and day-in, day-out 


dependability. 


AND BUCYRUS-ERIE’S “AFTER- 
THE-SALE” BONUS — PROMPT, 
EFFICIENT SERVICE—KEEPS 
THESE MACHINES IN TOP OP- 
ERATING CONDITION. 


Distributors, located near all major 
oil fields in the United States and 
Canada, are well stocked with Bucyrus- 
Erie parts and tools and well staffed to 
help with spudder needs. And Bucyrus- 
Erie's own factory-trained operating 
engineers are available for on-the-job 


service, 


Get a quality machine backed by 
unmatched quality in service. See your 
Bucyrus-Erie distributor for the full 


story. 46$57 
st te 
ERIE 
South Milwaukee Wisconsin 


FIRST <——_ 


with the FINEST 
in SPUDDERS 





























60-L * 28-L 
S36-L * 48-L 
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Selection, design, and use of tubing for 


COMPLETING 
HIGH - PRESSURE 
WELLS 


M. J. Epperson 
Tidewater Oil Company 
Houston, Texas 


AS THE RESULT OF deeper drilling, 
many abnormally high-pressure reser- 
voirs have been discovered in the past 
several years. Numerous completions 
have been made where shut-in surface 
pressures exceed 5000 psi. Some have 
been made with surface pressures in ex- 
cess of 10,000 psi. Of the equipment 
used in completing these wells, the most 
critical item is tubular goods. Practi- 
cally all failures of completed wells can 
be attributed to the failure of tubing or 
casing. Failures of wellhead equipment, 
valves, and related items from causes 
other than corrosion are rare. When 
the conditions under which the tubular 
goods are expected to perform and the 
quality of tubular goods now available 
are recognized, it can only be con- 
cluded that perhaps not enough atten- 
tion has been given to this subject. 

In the selection of equipment to com- 
plete high-pressure wells, which for the 
purpose of this discussion will be de- 
fined as those with surface pressures of 

This paper presented at the Spring Meeting 
of the Southern District, Division of Produc- 


tion, American Petroleum Institute in Houston, 
Texas, February 26-28, 1958 


COMPRESSIVE LOADING 
LBS xX 1000 


40 30 


TENSILE LOADING 
LBS xX 1000 


P 514.41 


Most tubing failure can be traced to user 


abuse and design miscalculations. Upgraded 


manufacturer specifications, proper design 


and field handling are fast reducing tubing 


trouble in high-pressure wells 


5000 psi or higher, the operator must 
meet two basic requirements. These re- 
quirements are: (1) To provide equip- 
ment capable of containing the maxi- 
mum pressures to be encountered, and 
(2) to provide some means of corro- 
sion control to insure that this equip- 
ment will remain capable of contain- 
ing the pressures as long as it is re- 
quired to do so. These are basic require- 
ments for any well, but are of major 
significance in the deeper. higher-pres- 
sure wells because of the higher cost of 
drilling and completing, the corrosive 
nature of the produced fluids, and the 
high potential loss that may result in 
the event of a failure. 

There are several factors involved 
in the selection, design, and use of tub- 
ular goods necessary to meet these 
requirements. The conditions under 
which the tubular goods are expected 
to perform and the methods which are 
being, or can be, used by the operator 
to obtain satisfactory performance 
must be considered. In general, no 
minimum standards as to design or 
use are proposed. This must be de- 


EXTERNAL 
PS! X 1000 


PRESSURE 


2 


termined by the individual operator 
and may depend upon many other 
factors. 


SELECTION OF TUBULAR GOODS 
TO CONTAIN PRESSURE 


Tubing 
1. Function of, and Forces on, Tubing 
String. 

The tubing string can be defined as 
the primary pressure containing string 
It is the string that contains well pres- 
sures and through which the well is 
normally produced. Although a number 
of papers have been written on prob- 
lems related to the design and use of 
casing strings,’* very little has been 
published concerning tubing strings. 
This string taken as a unit, is probably 
the most critical single item of the com- 
pleted high-pressure well. It is subjected 
to almost every conceivable type of 
force and is generally more highly 
stressed than any other equipment. 
The major forces acting on this 
string from top to bottom are indicated 
in Fig. 1 and 2. Fig. 1 indicates ten- 
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ASSUMED DATA 


15000 FT STRING OF 4.7 * TUBING 
IN IB LB PER GAL MUD 


10000 LBS WEIGHT RELEASED ON 
PACKER 


§ 4 
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Fig. |. and Fig. 2. Loading, or stress, from the top to the bottom of 
a typical tubing string. Lack of stress on the bottom two-thirds of the 
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——+ ASSUMED DATA 


8000 PS! 
10000 PSI 
15000 FT 


} SITP 
- SIBHP 
DEPTH 


18 LB PER MUD OUTSIDE TUBING 











string indicate that most of the benefits of field inspection could be 


obtained by inspection of the top section only. 
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sile and compressive loading of a typi- 
cal string. Internal and external-pres- 
sure loading is indicated in Fig. 2. Not 
only do these forces vary from top to 
bottom of the string, but because of 
changes in temperature and pressure 
as the well is alternately shut in and 
produced, they may also vary in degree. 
2. Ideal vs Actual Tubing String. 

The ideal string would be one in 
which each length of tubing was made 
of homogeneous material of uniform 
physical properties, completely free of 
defects, and with end connections that 
would provide a leak-proof seal when 
made up under field conditions. 

rhe actual string, which for a 15,000- 
ft well would consist of approximately 
500 individual lengths of tubing, varies 
considerably from this. Wide variations 
in physical properties sometimes exist 
from length to length, or even within 
a single length. Mill defects, such as 
seams, plug scores, inclusions and pits, 
are commonly found in the pipe. Other 
defects, nicks and cuts, can originate In 
the field. End connections do not al- 
ways seal — either as a result of manu- 
facturing defects or, more commonly, 
improper field handling. 

Inasmuch as it is this string that the 
operator must depend upon to contain 
well pressures up to and exceeding 10,- 
000 psi, the possibility of tubing fail- 
ure must always be recognized. This 
possibility can be reduced but can never 
be completely eliminated. 

3. Reducing the Possibility of Failure. 

With the conditions under which the 
tubing string is expected to perform, 
the quality of the material, and damage 
resulting from field handling in mind, 
methods of reducing the possibility of 
failure will be reviewed. 

a. Field handling. This would in- 
clude any damage to tubing or connec- 
tions while in transit, picking up, stab- 
bing, tonging, and running. Also, 
because the tubing may be run more 
than once, pulling, breaking out, and 
laying down should also be included 
Sources of damage during these opera- 
tions are numerous'® and may result 
in failure of the connection to seal or 
in the pipe itself failing. Fortunately, 
most failures resulting from improper 
handling can be prevented by proper 
supervision and by the use of trained 
personnel. Realization of this has re- 
sulted in a sharp reduction in the num- 
ber of failures from this cause in recent 
years. However, this factor is still im- 
portant. 

b. Testing and inspection. It requires 
only a scant knowledge of the many 
metallurgical and production problems 
involved in the making of steel and the 
manufacture of tubular goods to realize 
that it would be an exception, instead 
of a rule, to obtain a string of tubing 
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without some mill defects. Failures re- 
sulting from defective material have re- 
ceived the most publicity recently. 
Whether this results from the number 
of failures being greater than from 
other causes or whether it is because 
several of these failures have occurred 
in very high-pressure wells is not 
known. Regardless of the reason, prac- 
tically all operators have become aware 
of the possibility, some would say 
probability, of running defective tub- 
ing in their wells. To reduce this pos- 
sibility many operators have, in critical 
wells, resorted to additional testing and 
inspection prior to running the tubing. 

High-strength tubing, as it comes 
from the mill, has generally been hy- 
drostatically tested to 80 percent of its 
nominal minimum yield pressure and 
the external surfaces of the tubing have 
been visually inspected. Tubing with 
serious defects can and occasionally 
does get by without being detected. 

Field testing usually consists of ap- 
plying internal hydrostatic pressure up 
to 80 percent nominal minimum yield 
pressure either on the racks or when 
the tubing is being run in the well. 
resting the tubing while running is usu- 
ally perferable inasmuch as each length 
can be tested under the approximate 
tensile loading conditions that will exist 
in the well. Testing at this time also 
permits the made-up connection to be 
tested and can be used to reduce the 
possibility of failures caused by im- 
proper field handling discussed previ- 
ously. Because of the time required to 
test the entire length of the tubing when 
running, some operators test only the 
connection and a short distance on each 
side of the connection. 

Repeating the same test in the field 
as was applied at the mill may, to some, 
seem questionable. There have, how- 
ever, been a number of instances where 
tubing, supposedly tested to 10,000 psi 
at the mill, has failed at pressures of 
5000 psi or lower in the field. The oc- 
currence of these failures, either while 
testing or in service, at lower pressures 
than that at which the tubing had pre- 
viously been tested at the mill, leaves 
little doubt that hydrostatic testing, al- 
though valuable, cannot be depended 
upon to eliminate all defective pipe. 

More critical inspections can and are 
being used to supplement hydrostatic 
testing. Inspections used for tubing in- 
clude magnetic particle inspection, vis- 
ual inspection with a borescope, and 
ultrasonic inspection. 

With magnetic particle inspection 
the pipe is magnetized and sprinkled 
with iron filings. Defects that come to 
the surface result in discontinuities in 
the magnetic field and these defects are 
detected by the resultant buildup of 
iron filings. This method is very effec- 


tive in locating surface defects, but the 
extent or depth of the defect must be 
determined by grinding or similar 
means. Because of the difficulty in ap- 
plying the iron filings to the inside sur- 
faces of long tubes, in detecting the 
buildup and determining the extent if 
defects exist, this method is generally 
limited to the external surfaces only. 

Inspection of internal surfaces usu- 
ally consists of visual inspection with 
a borescope. The borescope, consisting 
of light source, lens, and mirrors, is 
pushed slowly through the tubing as 
the inspector observes the inside sur- 
faces. Although this method is capable 
of detecting many surface defects in 
the bore of the tubing, its effectiveness 
is greatly dependent upon the inspector, 
and it is generally impossible to deter- 
mine the extent or seriousness of any 
defects found. 

A method which has only recently 
been adapted to tubing is ultrasonic 
inspection. This method utilizes high- 
frequency sound waves which are sent 
through the pipe body. Discontinuities 
within the material result in reflecting 
or deflecting part of the waves. The lo- 
cation and, to some degree, the extent 
of the defect can thus be determined 

This method has the advantage of 
being capable of detecting defects that 
do not come to the surface. Its sensi- 
tivity can be adjusted to pick up almost 
any size discontinuity within the mate- 
rial. Recorders may also be used in 
conjunction with the pick-up unit to 
obtain a record of the inspection. This 
could, to a large extent, reduce the hu- 
man element so prevalent in other in- 
spection methods. The use of ultrasonic 
inspection has been rather limited to 
date and has been used primarily to 
inspect the end areas of upset tubing 
for transverse cracks. Interpretation of 
results obtained and the time required 
to inspect entire lengths of tubing are 
major factors in the limited use of this 
method at this time. 

Although all of the methods of in- 
spection have been effective in eliminat- 
ing many mill defects, it is always pos- 
sible, either because of the human ele- 
ment or the existence of undetectable 
defects, such as localized hard spots, 
that some defective tubing will still get 
by. Therefore, inspection, the same as 
hydrostatic testing, can only reduce, 
not eliminate, the possibility of failure 

The amount of inspection done in 
the field varies considerably with some 
operators inspecting most, if not all, 
high-strength tubing and other inspect- 
ing none or only that to be used in 
extremely high-pressure wells. When 
comparing the cost of complete in- 
spections in the field to the cost of 
failure, inspection of all tubing could 
probably be justified. However, the 
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cost of this inspection is not so easily 
justified when, in addition to the cost 
of failure, the probability of such fail- 
ure occurring with un-inspected tubing 
and the possibility of failure with in- 
spected tubing are also considered. 

Most operators are interested in 
spending the inspection dollar where 
it will do the most good. Many limit 
field inspection to those strings in deep, 
extremely high-pressure wells. Usually 
the entire tubing string is inspected. 

A more logical approach may be to 
base field inspection on the stress level 
at which the tubing is expected to per- 
form. Fig. 1 and 2 indicate the loading, 
or stress, from the top to the bottom 
of a typical tubing string. Even if this 
string was 2% in. 4.7 Ib N-80, the bot- 
tom two-thirds of this string would be 
stressed to less than 50 percent of its 
yield strength because of either tensile 
loading or internal pressure. This, and 
the fact that most failures occur in the 
top section, indicate that for tubing, 
most of the benefits of field inspection 
would be obtained by inspection of the 
top section only. 

To further increase the effectiveness 
of inspection, some operators have set 
up inspection standards designed to 
eliminate all except the very shallowest 
defects. At least one operator has set 
the maximum permissible depth of ex- 
ternal defects at 5 percent of the tabu- 
lated minimum wall thickness and re- 
quires all defects between 5 percent 
and 12% percent of the wall thickness 
in depth to be removed by grinding 

c. Selection of design factors. Real- 
istic selection of design factors can fur- 
ther reduce the possibility of tubing 
failures. There are, admittedly, few in- 
stances where tubing strings have failed 
because of being loaded, either in ten- 
sion or by external pressure, to above 
their calculated minimum yield 
strength, much less their ultimate 
strength. Most failures occur where 
the forces acting on the tubing are 
considerably lower than those that 
should be required to produce failure. 

It is apparent that factors other than 
maximum-tensile and internal-pressure 
loadings must be considered in the se- 
lection of design factors. Consideration 
should be given to the type, as well as 
the magnitude of loading. If a well is 
to be shut in periodically, higher design 
factors should be used than if the well 
is to be left open. Defects originating 
either at the mill or in the field, while 
possibly not serious under static load- 
ing, could result in failure under the 
cyclic loading conditions that occur as 
the well is alternately shut in and pro- 
duced. 

The depth or extent, as well as the 
presence of defects, is also a factor in 
the selection of design factors. Defects 
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up to 12% percent of the tabulated 
nominal wall thickness are permitted 
by present API specifications.® Further- 
more, a defect of this depth can, under 
these specifications, exist in conjunc- 
tion with minimum wall, which can 
also be 12% percent less than nominal. 
This results in an actual permissible 
minimum wall thickness, to the bottom 
of defects, of 75 percent of the nominal 
wall. Design factors based on minimum 
yield pressures tabulated in API 5C2,?° 
which allows only for minimum wall, 
would therefore indicate a higher de- 
gree of safety than may actually exist. 

Degree of safety existing with a spe- 
cific design factor can be highly depen- 
dent upon the depth of defects. As 
stated before, some operators have set 
up inspection standards to eliminate 
all except the shallowest defects. A de- 
sign factor on tubing containing no de- 
fects greater than 5 percent of the wall 
thickness in depth may be equivalent 
to a much larger design factor on tub- 
ing that contains defects approaching 
12% percent of the wall thickness in 
depth. 


Casing (Oil String) 
1. Function of, and Forces on, Oil 
String. 

Because, as has been discussed, the 
operator can reduce but not necessarily 
eliminate the possibility of tubing fail- 
ure, it is necessary to provide some 
other method of control. The oil string 
serves as the secondary-pressure con- 
taining string. It should, in the event 
of a tubing failure, provide control un- 
til the well can be killed and the tub- 
ing string repaired or replaced. The oil 
string can be defined as that string 


which is set and cemented into or 


PRESSURE - PSI 


through the producing formation and 
extends to the surface. It may be made 
up of a single size of casing or, in the 
case of liner setting, two or more sizes 
of casing connected by cement or other 
means. 

As stated before, a number of papers 
have been written on the subject of cas- 
ing-string design and use. In most of 
the papers published on this subject, the 
internal pressure is assumed to be nor- 
mal and pressure requirements are not 
discussed in detail. For the majority 
of normal-pressure wells, casing strings 
designed for tensile and collapse condi- 
tions provide an adequate, if not high, 
design factor for internal pressure. For 
abnormal-pressure wells, the reverse 
may be true, i.e., strings designed for 
internal pressure may provide high de- 
sign factors in tension and collapse. 

To design an oil string it is, of course, 
necessary to know the magnitude of the 
forces which may be applied to the 
string. High-pressure wells are, almost 
without exception, completed with tub- 
ing set with a packer and mud left in 
the annulus. The maximum internal- 
pressure gradient which may be applied 
to the oil string is the pressure gradient 
resulting from shut-in surface pressure 
acting on top of the fluid in the annulus. 
This is indicated in Fig. 3 where the 
following conditions have been 
sumed: 

Depth of well 
Weight of fluid 
in annulus 
Weight of fluid 

behind casing 18 Ib per gal 
Oil string 7 in. 26 Ib P-110 
Shut-in surface press. 8000 psi 
Shut-in bottom-hole 

press. 


Line A 
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Fig. 3. Pressure gradient resulting from shut-in surface pressure acting on top 
of the fluid in the annulus is the maximum internal-pressure gradient that may be 


applied to an oil string. 
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Fig. 4. This graph points out the fallacy of designing oil strings on the assumption 
that internal-pressure differential need be considered only for the top section. It is 
apparent that maximum pressure gradient resulting from surface pressure acting on 
top of the mud in the annulus would increase stress the N-80 casing, which forms the 
center section, above its minimum yield strength. 


gradient of 8000 psi at the surface and 
10,000 psi at total depth. Line B rep- 
resents the minimum internal yield 
pressure of 7 in. 26 lb P-110 casing 
when backed up with 18 lb mud. Line 
C indicates the pressure gradient that 
would occur within the 7-in. casing in 
the event the tubing string failed and 
well pressures were applied on top of 
the mud in the annulus. In this case, 
the oil string is subjected to uniform in- 
ternal pressure over its entire length. 

From this example, it should be ap- 
parent that the differential pressure 
across the entire length of the oil string 
must be considered. This is particularly 
true for combination strings, i.e., those 
made up of two or more grades or 
weights of casing. The fallacy of de- 
signing oil strings on the assumption 
that the internal-pressure differential 
need be considered only for the top 
section or that only the maximum pres- 
sure gradient of the produced fluid need 
be considered is illustrated more clearly 
in Fig, 4. 

[he same conditions are assumed as 
in Fig. 3 except 7 in. 26 lb N-80 casing 
is used in the center section. This weight 
and grade satisfies collapse and tensile 
requirements. Again Line A indicates 
shut-in formation gradient, B indicates 
minimum yield of pipe backed up with 
18 lb mud, and C indicates the maxi- 
mum pressure gradient inside the oil 
string. It is apparent from the graph 
that the maximum pressure gradient re- 
sulting from surface pressure acting on 
top of the mud in the annulus would 
stress the section of N-80 casing above 
its minimum yield strength. 

It should not be inferred from the 
above example that combination strings 
cannot be used in deep high-pressure 
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wells. They can and are being used to 
advantage in many of these wells. In 
some of the deeper wells, this is almost 
a necessity in order to meet other re- 
quirements, such as tensile loading. 
When such strings are used, it is essen- 
tial that the differential pressure across 
each section be determined. This point 
was brought out by Texter.? He im- 
plied, however, that this factor was im- 
portant only when there is no fluid sur- 
rounding the casing. 

In both these examples, it is assumed 
that the mud weight on the inside and 
outside of the oil string is the same. 
This condition may not always exist. 
In many instances, it is not possible 
to drill into high-pressure formations 
without first setting an intermediate 
string of casing right above the zone 


to be produced. This is because the 
upper normal-pressure formations can- 
not withstand the heavy mud weights 
required to balance the lower high- 
pressure zone. To avoid the high cost 
of setting two strings of casing within 
a few hundred feet of each other, 
liner completions are sometimes used. 
In this case, the oil string would con- 
sist of two sizes of casing connected 
by cement. This design can result 
in a substantial reduction in the initial 
cost of the well. Although othe sav- 
ings can be effected, the primary sav- 
ing is in the tonnage and cost of 
tubular goods. When this design is used, 
the effect of drilling through the string 
that may later be required to contain 
pressure is a factor and is usually con- 
sidered. 

Another factor, which may be even 
more important is the effect of heavier 
mud inside the oil string than outside. 
his is illustrated in Fig. 5. The well 
conditions are the same as assumed be- 
fore. However, it is assumed that in- 
stead of the 95%-in. string, the 7-in. 26 
lb P-110 casing is used as an intermedi- 
ate string and is set at 13,500 ft in 13 
lb mud. A short section of 5-in. 18 Ib 
N-80 liner is then set inside the 7-in. 
string to 14,000 ft, where 18 Ib mud is 
required to hold the formation pres- 
sures. 

In this case, Line B indicates the 
internal minimum yield pressure of the 
7-in. section backed up with 13 Ib mud 
and 5-in. section backed up with 18 lb 
mud. Actually the liner would very 
likely be cemented throughout its 
length, but for practical purposes the 
18-lb pressure gradient can be used. 
Line C indicates, as before, the inter- 
nal-pressure gradient if surface pres- 
sure is applied to the top of the mud 
column inside the pipe. It is apparent 
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Fig. 5. Effect of heavier mud inside the oil string than on the outside is illus- 
trated here. Minimum yield strength of the 7-in. casing is exceeded at about 


8000 ft. 
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opening of the transmission cover 
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from Fig. 5 that the minimum yield 
strength of the 7-in. casing would be 
exceeded at approximately 8000 ft and 
that pipe with a higher internal yield 
pressure than that of the 26 Ib P-110 
casing would be required to safely com- 
plete this well. 

Differences in the mud weight inside 
and outside the oil string may possibly 
occur although the weights are the 
same when the well is initially com- 
pleted. Where the mud column outside 
the casing is exposed to open forma- 
tion, this column may drop as part of 
the mud drains into the lower-pressure 
upper formations. Settling or dropping 
out of weighting material within the 
mud may also possibly occur. These 
factors could result in the gradient of 
the mud behind the oil string being 
less than indicated in Fig. 3 through 5. 

As stated by Hills,* the external-pres- 
sure gradient could, where the external 
fluid was exposed to open formation, 
become equivalent to that of the forma- 
tions. The exposed formations would 
be normal pressure, approximately 0.- 
435 psi per ft. Therefore, basing the 
design on the gradient of the mud in 
which the casing was set may not al- 
ways result in a safe design. However, 
this is a step in the right direction and 
is probably justified until additional 
work is done to determine whether, 
and to what extent, the mud gradient 
outside the casing may change. 

2. Effect of Internal Pressure on Other 
Factors 

Existence of internal pressures can 
affect other factors. Two such factors 
are the selection of design factors in 
tension and the casing-landing practice. 
The Southwestern District Study Com- 
mittee on Casing Landing Practices® 
of the API recognized this by consid- 
ering as special cases those wells where 
heavy mud is used and abnormal pres- 
sures are encountered. The committee 
recommended that where these condi- 
tions existed landing practices be de- 
termined as set out by Lubinski.* Lu- 
binski’s paper is primarily concerned 
with the influence of tension and com- 
pression on buckling. 

One conclusion reached by Lubinski 
was that if the mud weight inside the 
free length of a cemented string of cas- 
ing is appreciably heavier than that 
outside, the freeze point must be sub- 
jected to some tension to prevent buck- 
ling. The amount of tension is propor- 
tional to the free length and may be 
quite large. 

Although there is a possibility of 
the casing buckling under these condi- 
tions, increasing the tensile loading 
after cementing should be approached 
with caution. Additional tensile loading 
should be applied only after it and the 
effect of high internal pressures tend- 
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ing to increase the tensile loading have 
been considered. 

Some idea of the increase in tensile 
loading caused by internal pressure 
can be obtained by considering the first 
example shown in Fig. 3. In the event 
of a tubing failure, the pressure inside 
the casing would be increased uni- 
formly from top to bottom by 8000 
psi. The resulting increase in tensile 
loading at the top of the string can be 
determined by the following formula 
described by DeHetre.* 


P = 0.0434 x W x p x 


Wherein: 
P = change in loading at the sur- 
face, Ib, 
W = nominal weight of casing, Ib 
per ft, 
change in pressure, psi, 


D 
t 


ratio of diameter to wall 


Pp = 
D 
t 


thickness. 

The increase in tensile loading at the 
top of the string would in this case be 
P 0.0434 x 26 8000 x 19.337, 
or 175,000 lb. This is approximately 
29 percent of the minimum pull-out 
strength of 7-in. 26-lb P-110 casing. 

In the example described in Fig. 5, 
the additional tensile loading would be 
somewhat greater. The tensile load at 
the surface would be increased by 29,- 
000 Ib just by changing the mud weight 
inside the string from 13 Ib to 18 Ib 
(assuming that this string is free to the 
top of the cement at 10,500 ft). 

Design factors in tension are usually 
relatively high as indicated by the sur- 
vey made by an API Mid-Continent 
District Study Committee.® It is there- 
fore unlikely that the additional tensile 
loads that may be applied either inten- 
tionally to prevent buckling or by pres- 
sure increases within the string would 
result in the string actually parting. 
These factors should, however, be con- 
sidered by the operator in order to de- 
termine the true design factors. 

Another factor that may be men- 
tioned is the effect of tension on the 
ability of connections to contain pres- 
sure. Some references*: ** indicate that 
the API threaded and coupled connec- 
tion may be expected to leak when 
highly stressed in tension. Tests con- 
ducted by Thomas and Bartok® indi- 
cated that leakage may occur as the ap- 
plied tensile load approaches or ex- 
ceeds that load required to produce 
yielding at the last engaged thread of 
the connection. Holmquist, in his dis- 
cussion of the Thomas and Bartok 
paper, reported similar results. All of 
the tests, however, were conducted with 
relatively low internal pressures. 

The question of whether the same re- 
sults would be obtained if higher in- 
ternal pressures were applied in con- 
junction with the high tensile loading, 


as asked by Clinedinst in his discussion 
of the Thomas and Bartok paper, has 
not, to the knowledge of the writer, 
been answered to date. Further investi- 
gation of this subject is warranted. 
With present design factors used for oil 
strings, the connections on this string 
may conceivably be stressed to a point 
approaching the yield strength in both 
tension and internal pressure. It is at 
this time that the operator is most con- 
cerned about whether the connections 
will contain the pressure. 
3. Testing and Inspection 

The same type of mill defects that 
occur in tubing are also found in cas- 
ing. Unfortunately, some defective cas- 
ing also can and does get by mill in- 
spections. Because of this and the 
critical service in which casing may be 
used, some operators inspect and/or 
test the casing after it leaves the mill. 
The procedures used for testing and in- 
specting tubing are also applicable for 
casing. It should be noted, however, 
that unlike tubing strings, the entire 
length of oil strings may be subjected 
to high internal-pressure differentials. 
This difference is indicated graphically 
by Fig. 2 and 3. It is therefore just as 
important, particularly where condi- 
tions similar to those shown in Fig. 5 
exist, to inspect the bottom portion of 
the string as well as the top. 

SELECTION FOR CORROSION 

CONTROL 

Inasmuch as the fluid produced from 
most, if not all, high-pressure reser- 
voirs discovered to date is corrosive, 
this must be considered in selecting the 
equipment for completion. Until re- 
cently, very little thought was given to 
the problems of corrosion control until 
after the well was completed and the 
two factors, containing pressure and 
controlling corrosion, were seldom con- 
sidered together. As a result, corrosion 
had, in some instances, resulted in se- 
vere damage to equipment before any 
action was taken to control it. Corro- 
sion control covers a broad field and 
discussion of factors not related to the 
selection and use of equipment is out- 
side the scope of this paper. 
Methods of Controlling 
Corrosion 

There are at least three basic meth- 
ods which can be and are being used 
to control corrosion in high-pressure 
wells.'* These are by the use of inhibi- 
tors, plastic coatings, and corrosion-re- 
sistant materials. Two or even all three 
of these methods may be used at the 
same time. However, because of eco- 
nomics, only one (or at the most two) 
of the methods are generally used in a 
particular well. 
1. Inhibitors. 

Corrosion control in most high-pres- 
sure wells completed to date is being 
provided by the use of inhibitors. There 
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are several reasons for this. As stated 
before, some wells have been completed 
with little consideration given to the 
problem of corrosion control. Unless 
coated or corrosion-resistant tubing is 
run when the well is completed, the 
only practical solution is to treat. When 
treating with inhibitors, the operator 
has some degree of control over the 
amount of protection he is obtaining. 
The amount of chemical used and the 
time between treatments, major fac- 
tors in the degree of protection ob- 
tained, can be varied to meet the vari- 
able corrosive conditions that may 
exist from well to well, or in a particu- 
lar well over a period of time. 

Generally, if corrosion control of a 
well is to be provided by treatment 
with inhibitors, there is little or no in- 
crease in the initial cost of the comple- 
tion. In some cases, however, where 
the tubing string is designed on the 
basis of ease of treatment with inhibi- 
tors, the initial cost of the completion 
may be increased considerably. These 
installations will be described later 
herein. One disadvantage of this 
method is that when the well is com- 
pleted with a single string of tubing, it 
is necessary to shut in the well in order 
to treat with inhibitors. The changes in 
temperature and pressure resulting 
from alternately shutting in and pro- 
ducing the well could conceivably in- 
crease the possibilities of tubing fail- 
ures if the tubing contains defects. 

2. Plastic Coatings 

Plastic coatings have also been used 
to control corrosion in high-pressure 
wells. With this method the surfaces 
of the equipment exposed to the flow- 
ing formation fluids are coated with a 
corrosion-resistant plastic. A number 
of such coatings are now available for 
various well conditions. Although the 
quality of these coatings has improved 
considerably during the recent years, 
there are limitations to this method. 

The value of the coating is depen- 
dent upon its continuity. Corrosion, 
possibly accelerated, will occur at any 
spot where the coating has failed or has 
been damaged. Considering the ap- 
proximate 500 lengths of tubing that 
may make up a string, it is difficult to 
visualize running string after string of 
coated tubing without damaging the 
coating in at least one spot even if the 
coating was free of defects when 
applied. 

Another factor to consider when 
using coated tubing is the problem of 
determining its effectiveness or the con- 
dition of the tubing after it is run. The 
rate of corrosion in tubing is usually 
determined by measuring the iron con- 
tent of produced water or by running 
caliper surveys. If caliper surveys are 
run, there is a possibility of damaging 
the coating either with the caliper or 
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with the wire line on which the caliper 
is run. 

Iron counts which indicate loss of 
metal from corrosion may be mislead- 
ing. The operator has no way of deter- 
mining whether the coating has failed 
and corrosion is general, or whether 
the coating has been damaged in one 
or a few spots. A low iron count in 
the produced fluid could indicate very 
minor, general corrosion over a large 
area or very severe corrosion Over a 
small area. 

As the result of measurable iron be- 
ing detected in the produced fluid 
of wells completed with coated tubing, 
inhibitors have, in some instances, been 
used in conjunction with the coatings. 
The coating insures a minimum area to 
be protected by inhibitors; therefore, 
less inhibitor is required than for un- 
coated strings. The economics of this 
practice has not been fully developed 
at this time; however, it may provide 
the operator with maximum protection 
at a reasonable cost. 

3. Corrosion-resistant Materials 

The use of corrosion-resistant mate- 
rials, particularly as tubing, has been 
rather limited. One reason for this is 
the higher initial cost, but the failure 
of these materials to always perform 
as anticipated cannot be discounted. 
In some instances, these materials have 
not been satisfactory from either a cor- 
rosion or a mechanical standpoint and 
some operators are reluctant to use 
them. This is perhaps unfortunate, for 
a truly corrosion-resistant material 
would greatly simplify the production 
of corrosive fluids and could possibly 
result in substantial savings to the oil 
industry. The failure of the manufac- 
turer to fully understand the conditions 
under which the tubular goods are 
expected to perform and the failure of 
the operator to realize the limitations 
of these materials are probably con- 
tributing factors in the limited use to 
date. Because of these factors and the 
variable corrosive conditions that can 
exist from well to well or in one well 
over a period of time, extensive use of 
corrosive-resistant materiais, as now 
available as tubing, will probably re- 
main limited. 


Design Types, Relationships 
There are also at least three basic 
tubing-string designs which may be 
used to complete high-pressure wells. 
These are the single, concentric, and 
parallel-string designs (Fig. 6.) The de- 
sign selected may be dependent upon 
the method of corrosion control used. 
The first two designs, single and con- 
centric, are now being used to complete 
high-pressure wells. The third design, 
with parallel strings, has not, to the 
writer’s knowledge, been used to date. 
This design has been considered, how- 
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ever, and may offer some advantages 
over the other designs. 
1. Single-String Design 

This is a standard completion where 
the string is run and set with a packer 
(Fig. 6-A). Corrosion control can be 
provided by any of the three methods 
discussed previously. The advantages 
of this design are its simplicity and 
low initial cost. Disadvantages are pos- 
sible difficulty in killing the well in 
an emergency and, if inhibitors are 
used to control corrosion, interruption 
of flow schedule while treating, as well 
as the cyclic loading conditions that 
result from alternately shutting in and 
producing the well. 

2. Concentric-String Design 

The concentric-string design (Fig. 
6-B) has been used to complete a num- 
ber of high-pressure wells in recent 
years. With this design a larger string 
of tubing is run and set with a packer 
as in the single-string completion. A 
smaller string is then run either part 
or all the way to bottom inside the 
larger string and suspended without a 
packer. 

Primary advantages of this design 
are ease of treatment with inhibitors 
and well control. Inasmuch as this de- 
sign is based on ease of treatment with 
inhibitors, the other methods of corro- 
sion control are not usually considered. 
Possible disadvantages of this design 
are more equipment in the hole and 
higher initial cost, restrictions to wire- 
line operations, plugging or bridging 
of the annular space between the tub- 
ing strings, and possible plugging of 
the smaller-production string which 
could result in collapse of this string. 
Collapse of the small-production string 
should also be considered when killing 
the well. 

In Fig. 7, assume that the surface 
gas pressure is high, the larger pres- 
sure-containing string has failed, and 
the well is to be killed by pumping 
down the small-production string. If 
heavy mud is used, the pressure inside 
the small string could approach zero 
when the tubing was filled with mud as 
shown. At this time, the pressure out- 
side the small-production string would 
still be high and because the collapse 
resistance at the top of the small string 
would be reduced because of tensile 
loading, collapse may occur. This 
would indicate that wells equipped in 
this manner should be killed by first 
circulating a lighter fluid, such as 
water, to reduce pressure differentials 
across the small string of tubing. 

3. Parallel-String Design 

This design is illustrated in Fig. 6-C. 
As stated before, it is not believed to 
have been used to complete high-pres- 
sure wells to date. It will be described, 
however, inasmuch as it may offer 
some advantage over the other two de- 
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Fig. 6. Basic tubing string designs are: (a) Single, (b) concentric, 
and (c) parallel. First two designs are already being used to complete 
high-pressure wells; it is not believed that parallel string application 
has been made, although its use in the future may offer some advan- 


tages. 


signs. The primary advantages would 
be, as in the concentric-string design, 
ease of treatment and well control. Be- 
cause this design is also based on treat- 
ment with inhibitors, the other 
methods of corrosion control would 
not generally be applicable. With this 
design, there would be no restriction 
as to wire-line operations and pressure 
bombs, storm chokes or other equip- 
ment could be run as in a well com- 
pleted with a single string of tubing. 
High external-pressure differentials 
would not occur during killing opera- 
tions or in the event the production 
string was plugged. 

By using a check valve in the treat- 
ing string, it would be possible to 
reduce the pressures required to inject 
inhibitors at the surface. This reduc- 
tion would be equivalent to the hydro- 
static head provided by the fluid used 
as a carrier for the inhibitor. This is 
illustrated in Fig. 8. Under these con- 
ditions, lower-strength tubing with 
standard connections may be justified 
for this string. 

Disadvantages of this design are 
more equipment in the hole and greater 
initial cost, as is true for the concen- 
tric-string design. In addition, there is 
also the possibility of trouble when 
running one string of tubing parallel to 
another. A few years ago, this method 
of completing high-pressure wells 
would have been out of the question. 
However, with recent improvements 
in the development of equipment and 
practices for dually completing wells 
with parallel strings of tubing, this 
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Fig. 7 


Fig. 7. Filling the tubing with heavy mud to kill this well could force 
pressure inside the small string to approach zero, should surface gas 
pressure be high, and the larger pressure-containing string fail. Killing 
the well with water would reduce pressure differentials across the small 
string. Fig. 8. A check valve in the treating string would make it 
possible to reduce pressures required to inject inhibitors at the surface. 
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Fig. 8 


Such an arrangement might justify lower strength tubing. 


type of completion may now be 
practical. 


Conclusion 

No attempt has been made to recom- 
mend minimum design standards. This 
is up to the individual operator and 
may be dependent upon many other 
factors. Safe completions can be made 
with any design as long as this design 
is based on maximum operating con- 
ditions and the quality of the equip- 
ment being used. 

Considerable progress has been 
made in the manufacture and in the 
use of tubular goods in recent years. 
There is, however, much room for im- 
provement. Failures still occur. Some 
can be traced to manufacturing errors 
and others to misapplication or abuse 
by the user. Additional failures will 
probably occur in the future, but these 
can be reduced to a minimum by the 
manufacturer improving the quality of 
his product and by the user putting 
more emphasis on proper design and 
use in the field. 
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Laboratory Flow 


Measurements Used To... 


!REMENDOUS STRIDES made in 
gun perforating of wells has brought 
about the need for a “yardstick” by 
which to evaluate well perforating 
techniques. Although exact down-hole 
conditions cannot be duplicated in the 
laboratory in every case, an approach 
has been made to check the perform- 
ance of perforating under semi-simu- 
lated conditions, where temperatures 
to 190 F and pressures of 1500 psi can 
be obtained. Not only have these “flow 
laboratories” brought about big im- 
provements in perforating .. . both the 
bullet and shaped charge . . . but, these 
flow tests have proved the validity of 
using a completion fluid in the hole 
while perforating. 

In Los Angeles, California, Lane- 
Wells Company operates, as part of its 
research and development program, a 
modern, well-equipped flow laboratory 
to test perforating techniques under 
semi-simulated down-hole conditions 


Well Flow Index 

A term called “well flow index” is 
used for comparative results of per- 
forating tests made on core targets. It 
is briefly defined as the ratio of the 
flow capacity of a standard core target 
before perforation to the flow capacity 
after perforation under semi-simulated 
well conditions. If the flow index of 
one perforating method is slightly more 
than, say, 0.5, and the flow index of a 
second perforating technique is near or 
slightly greater than 1.0, it can be con- 
cluded that the latter perforating 
method will provide better flow charac- 
teristics of a reservoir under similar 
conditions. 

Flow lab tests. Berea sandstone, cut 
parallel to the bedding plane, is used 
in the laboratory flow tests. Samples 


EVALUATE 
PERFORATING 
EFFECTIVENESS 


For comparative purposes in one set of 
tests, these core targets are cut from 
the same large block of Berea sand- 
stone. 

Core targets are cleaned, marked for 
identification and dried in an oven for 
at least 16 hours at 275 F. After cool- 
ing, they are measured and placed in 
an evacuation cell where a 30-in. (Hg) 
vacuum is maintained for 16 hours. It 


Permeability of core targets before and after perforating 
used to study perforating techniques and completion fluids 


is then saturated with 30,000 ppm salt 
water for 2 hours and then flooded with 
kerosine in a Hassler unit until mini- 
mum water saturation is reached. 

Permeability to kerosine is carefully 
determined until a constant permeabil- 
ity is obtained. The core is then 
weighed and cemented into a target 
case with hydromite, a resin gypsum 
plastic. 

Continued on page B-77 


Laboratory flow tests on perforated core targets are controlled from this panel by the test 
engineer. On the concrete wall separating the operator from the firing or test chamber in a 
separate room are mounted measuring devices and pressure control equipment. 


measuring 3 9/16-in. in diameter and 
12-in. long are standard test targets. 
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G. ALLAN MacNAMARA 


“IT’S AGAIN FASHIONABLE 


TO BE THRIFTY— 


and 69% of our Soo Line employees are 
saving regularly through the Payroll Savings P lan” 


“It’s again fashionable to be thriftv. and it is reassuring 
to note that 69% of om emplovees on the Soo Line are 
making regular purchases of U.S. Savings Bonds. Infla- 
tion is a complex thing, but here is a simple, direct step 
every one of us can take to help control the rising price 
spiral. Our recent company-wide campaign has proved 
that emplovec s want to and will practice thrift by buy 
ing U.S. Savings Bonds.” 

G. ALLAN MacNAMARA, President. 


Soo Line Railroad 


Indiv idual Savings are the bedrock ota sound economy, 





Today there are more Pavroll savers than ever before 


in peacetime. If employee participation in your Payroll 


Savings Plan is less than 50 or if your employees do 
not now have the opportunity to build for their future 
through the svstematic purchase of U.S. Savings Bond 

your State Director will welcome an opportunity to 
help. His experience is yours, in setting up a Payro 

Savings Plan or in building up enrollment in one already 
Look up vour State Director in the phone hook 


S. Treasury Dept 


existing 
Or write: Savings Bonds Division, | 


Washington, D. C. 


The Petroleum Engineer 


THE U.S. GOVERNMENT DOES NOT PAY FOR THIS ADVERTISEMENT. THE TREASURY DEPARTMENT THANKS, FOR THEIR PATRIOTISM, THE ADVERTISING COUNCIL AND THE DONOR ABOVE 
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How to find Quality 











and Service In Mud Pumps 


Precision and skill of a proven manu- 
facturer combined with the talents and 
know-how of a leading supply organization 
add up to two words... unexcelled service. 
That’s the service assured by the appoint- 
ment of Jones & Laughlin Supply Division 
as a distributor of Gardner-Denver mud 
pumps. 

Gardner-Denver has a well deserved 
reputation in the oil fields as a top producer 
of quality mud pumps. Models range from 
100 to 1250 hp with capacities and pressure 
ratings to meet any drilling requirement. 

With these pumps and replacement parts 
available through the numerous Jones & 
Laughlin Supply Division stores in the 
United States and Canada ... service is 
assured! 

For complete information, contact your 
local J&L Supply store... office... or write 
us today, Drawer 2481, Tulsa, Oklahoma. 


Jones & Laughlin 


JR@ee—-aA GREAT NAME UN surpPLries 





REMOVING SLURRY CELL FROM HIGH-PRESSURE TESTER 


e Careful attention to quality during the manufacture 
of UNAFLO retarded oil-well cement pays off in 
down-the-well dependability. 

e Slurries made with UNAFLO cement pump easily, and 
stay pumpable under high bottom-hole temperatures and 
pressures, giving vital extra time in case of emergencies 
After its retarded period, UNAFLO cement hardens 
normally to form a strong, well-bonded structure that 
is watertight and resistant to sulphate waters 

For typical data tables, write: Universal Atlas, 

100 Park Avenue, New York 17, N. Y. 


NAki 


OFFICES: Albany - Birmingham + Boston + Chicag Dayton - Kansas City + Milwaukee «+ Minneapolis + New York + Philade a+ Pit 


UNIVERSAL ATLAS CEMENT COMPANY —-memberoftheindustrialfamilythatservesthenation—-UNITED STATES STEEL 


tsburgh +» St. Lows + Wace 
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] Preparing core target involves drying and saturating Berea ? 
*® sandstone with salt water and kerosine prior to permeability ° 
determinations. In foreground are premared targets. 


The target case, a tee-shaped as- 
sembly of 4'2-in. drill pipe welded to 
5%-in. N-80 casing, as shown in Fig. 
1, is then loaded with a short section of 
a Standard gun used in the field. It con- 
tains only one shot directed through 
the casing section of the target case 
and into the core sample. 





The completed assembly, shown in 
Fig. 3, contains control leads for: (1) 
Shooting, (2) reservoir fluid input; (3) 
reservoir pressure; (4) well fluid pres- 
sure, and (5) temperature. This com- 
pleted assembly is then lowered into a 
2-in. steel wall cylinder and the con- 
trol head bolted in place. A safety steel 



















































































WELL FLOW INDEX 
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Permeability determination prior to perforating the Berea 
sandstone core is performed on this Hassler unit. Permeability 
to kerosine is determined. 


plate covers the test assembly in the 
sump. 

The chamber is pressurized and 
heated for at least two hours until 
temperature stabilizes at 190 F. Pres- 
sure is applied inside the simulated well 
bore and behind the core sample. The 
amount of pressure applied in each 


Schematic diagram of 
Lane-Wells flow labora- 
tory indicating steps in 
preparing target for per- 
forating, the test chamber, 
methods of controlling tem- 
perature and pressure as 
well as recording data, and 
disposition of target 
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3 Test chamber assembly with one-shot gun in place in the 4 
* prepared perforating target. Pressure chamber has 2-in. thick - 
steel wall. Head has O-ring seal and is bolted in place 


case depends upon the type of perforat- 
ing gun being tested. If the solid or re- 
trievable type perforators (for both 
bullet or shaped charges) are used, a 
differential pressure into the core is 
established. This is accomplished by 
pressuring up the casing to about 1200 
psi, and behind the core to about 1000 
psi, giving a 200 psi differential into the 
core. 

Expendable or through-tubing 
shaped charges are usually tested with 
a 200 psi differential into the well bore 
Pressure in the core is built up to about 
1200 psi, with casing pressure at 
1000 psi 

When the desired pressure differen- 
tial and temperature have been es- 
tablished, the gun is fired from the con- 
trol panel shown in the first photo, 
mounted on a concrete wall separating 
the control room from the test 
chamber. 

If the retrievable carrier type gun is 
used, the kerosine flow rate is stab- 
ilized through the perforated core from 
the casing side due to the 200 psi differ- 
ential into the core, the casing pressure 
being greater than the pressure in the 
core. The pressure is then equalized, 
and the kerosine is flowed through the 
core and into the well bore. This flow 
is accomplished by reversing the origi- 
nal pressure conditions. Pressure be- 
hind the core is increased gradually to 
about 1200 psi, with 1000 psi in the 
well bore 

Approximately 7000 cc of kerosine 
are flowed through the core (or until 
flow rate is equalized) into the well 
bore... or until a constant permeabil 
ity is indicated. Pressure in the test 


B-78 


NFORMATION OF 
SEE READER SERV E CARL 


chamber is reduced and the gun and 
target are removed 

After checking for leaks and inspect- 
ing the target, it is cut open for further 
study. Fig. 5 shows a target that has 
been sawed in half for visual examina- 
tion and measurement 





5 Target sawed in half after the flow 
* test for visual inspection shows hydro 
mite cement sheath and perforated 

hole. Ruler measures size of perforation 
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Pressure tight chamber with contro! leads for controlling 
pressure, temperature and flow is lowered into sump which is 
later covered with a safety plate bolted in place 


Comparative results. [he permeabi! 
ity of the core target before perforat- 
ing is carefully calculated from data 
taken in the Hassler unit. This is re 
ferred to as K,. Permeability of the 
core target after perforating under 
simulated conditions of well flow in the 
test chamber are calculated from data 
taken during the flow test. This is K 
The ratio K,/K., is the well flow index 
as determined for that particular per 
forating gun and charge 

Benefits from tests. As a result of the 
increased accuracy in evaluating gun 
perforating, a number of benefits to in 
dustry have been derived. Many im 
provements have been made in gun 
perforating, not only in the gun car 
riages themselves, but in the explosives 
used in bullets and shaped charges. Per 
haps of equal value has been the study 
of completion fluids used in perforat 
ing. Well flow indexes for the same 
type of perforating are definitely lower 
when the differential is into the forma 
tion. And, it has been proved that col 
loidal mud particles have a tendency 
under a differential into the formation 
to plug flow 

Further studies definitely indicates 
that a pressure differential into the well 
bore results in a higher well flow index 
[hese investigations have indicated the 
benefits from using salt water. fres! 
water, oil, or special well completion 
fluids in the well during completion 

The flow laboratory will continue it 
usefulness in further studies on per 
forating and well completion fluids to 
evaluate a number of factors which in 
fluence the productive capacity of 
well x** 
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Pa ruyies 


JUST OVER THIRTY YEARS AGO 
El Dorado, Arkansas was booming. In progress was a 
drilling program, the size of which had seldom been seen 
until that time. More than an oil discovery was made at 
El Dorado for it was during that boom thar the first 
Johnston Drill Stem Test was run. Since then, more than 
thirty years ago, over half a million drill stem tests have been 
run by Johnston personnel and with Johnston equipment 

No other similar service organization has accumulated 
such a wealth of experience, 

A great number of problems had to be overcome in the 
early days of drill stem testing . . . equipment, test evalu- 
ation, and industry acceptance. The problems were overcome 
and drill stem testing was recognized as one of the most 
important precasing informational services available 

From the first, Johnston devoted practically all of its 
research and development effort to a single objective 


A World O f 


JOHNSTON 
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the improvement of the testing tool design. With the best 
designed and workable equipment Johnston then perfected 
evaluation techniques 

Through the last thirty years Johnston has gained the 
priceless ingredient of real success experience. There's 
no way of knowing just how many strings of pipe have 
been saved or the number of fields discovered since the 
Johnston brothers invented their first drill stem testing tool 
All agree, however, that the industry has benefited greatly 
from Johnston's thirty years experience. Johnston equip 
ment, methods, and personnel lead the field 

Remember that all drill stem tests are not alike 
that Johnston will give you the best results, year in and 
year out 

Always call Johnston and be sure 

Johnston Testers, Inc., 
California; Calgary, Alberta, Canada. 


Houston, Texas; Long Beach, 


Experience 
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Relation of bit 
¥ ODtocore bar- 
rel OD deter- 
mines cut-a-way 
section — not rec- 
ommended when 
less than 1%”. 


Check these outstanding features: 


Designed for safety. 

Reduced OD wall contact, similar to Tri-Cone 
Rock Bit. 

Reduces mud wall cake sticking hazard. 
When making trip, eliminates swabbing — hy- 
draulic action. 

Minimizes junk iron hazard — allows washing 
out large pieces. 

Readily washes out cavings to bottom. 
Largest measurable diameter materially less 
than diameter of hole it will cut. (Special Bit 
Breaker required. ) 


FOR PEAK PERFORMANCE bit must be designed 
for each individual job. This information is neces- 
sary—(a) type mud, (b) circulation rate, (c) 
formation and characteristics, (d) rock bit footage, 
(e) available fluid h.p 


< 
~ 
~ 
~ 
= 
: 
| 
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A winn mg combination: 


The revolutionary new D & § Tri-Dia diamond bit, 
combined with the famous D & S core barrel give cor- 
ing efficiency PLUS! Rugged core barrel construction 
and design assure full core recovery. Safety joint, core 
wedge indicator and fully enclosed lubricated bear- 
ings are featured. A minimum of core exposure to fluid 
circulation eliminates core washing. 


WRITE OR CALL TODAY! One of the D & S sales engi- 
neers will call on you to show tremendous TRI-DIA Bit 
and Core Barrel advantages. 





INC. | DIAMOND DRILLING EQUIPMENT 


6210 NORTH CENTRAL EXPRESSWAY | DALLAS, TEXAS 
OFFICES IN ALL PRINCIPAL OlL AREAS 
Ultra Fine Diamond Equipment for the Oilfield 
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MEASURING THE UNSEEN 


influenza virus magnified 78,570 times by an electron microscope. The 






unit of measure shown, 0.1 u, is 1/10,000 millimeter 


Tuboscope research in its field has been as imaginative and 
rewarding as the electron microscope has been in its field. 
With instruments developed by 
Tuboscope research, Tuboscope 
technicians are able to measure the 
unseen ravages of wear, fatigue, and 


corrosion in oilfield tubular goods. 





These instruments, coupled with 
Tuboscope’s years of experience, assure 
you of the best and the newest in 
proved methods of non-destructive 
inspection in the field. 

The important elements of bottom 

hole temperature and pressure 

can likewise be measured by 


the Subsurface Engineering Division. 


/ubesctpe 


con rT ANY 


HOLMES o 


HOUSTON, TEXAS 
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FOR FURTHER INFORMATION ON 
ADVERTISED PRODUCTS, SEE READER SERVICE CARI 


A High-Speed 
Low-Torque 
Drillimg Device 


Turbine-driven tool offers solution 


to drilling hard formations at 


reduced bit weight in crooked 


hole country 


George E. Cannon 
Humble Oil and Refining Company, 
Houston, Texas 


IN 1949 a research organization lo- 
cated in Texas undertook an investiga- 
tion sponsored by an_ organization 
formed to investigate new methods of 
drilling to determine the applicability of 
high-speed low-torque cutting elements 
to the drilling of wells. This work en- 
compassed a survey of the literature 
and patent art and a rudimentary labo- 
ratory investigation of the ability of a 
wheel set with tungsten carbide cutters 
about its periphery to drill rock when 
rotated about its axis with a flexible 
shaft drive and with the entire unit 
rotated about an axis 90 deg to the 
wheel axis. Drilling rates up to about 
20 ft per hr were obtained in lime while 
drilling a 4% in. hole with the experi- 
mental device. 

[his work was dropped by the spon- 
soring Organization since it was felt to 
be too closely related to conventional 
rotary drilling practice and, theretore, 
outside the scope of the organization's 
purpose. Since Humble Oil and Refin- 
ing Company had patent rights on a 
turbine-driven drilling tool of the type 
making use of such a cutting technique, 
Humble assumed the sponsorship of the 
development program. Under this de- 
velopment agreement and extensions 
thereof, laboratory and field develop- 
ment work was continued through the 
fall of 1955. In the summer of 1956 a 
bit manufacturing company undertook 
further development of this tool. 

Based on paper by same title presented by 
withor at the 32nd Annual Fal! Meeting of the 
Society of Petroleum Engineers of AIME in 


Dallas, Texas, Ortoher 6-9, 1957, and published 
here by special permission. 
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Development of Drill 

The original work conducted served 
merely as background since the work 
to be done for Humble was the develop- 
ment of a tool for field use. This re- 
quired the design and building of a suit- 
able surface test rig, determination of 
the most suitable materials for erosion 
resistance and cutting ability, and the 
development of operational techniques 
for use in the field. The tool was origi- 
nally designed to drill 634 in. hole. The 
cutting elements were shaped tung- 
sten carbide teeth set in the rim of an 
impulse turbine wheel mounted on an 
inclined yoke inside a drill body in such 
a manner that an oversized hole with 
respect to the wheel diameter was 
drilled to compensate for cutter wear. 
The wheel was hydraulically loaded 
through a piston and linkage arrange- 
ment and was spring loaded in a re- 
tracted position. A schematic drawing 
of the tool is shown in Fig. 1, and a 
photograph is shown in Fig. 2. The 
original 6%4 in. tool was used only in 
the laboratory tests since by the time 
they had been completed enough de- 
sign deficiencies had become apparent 
to make the building of a new tool de- 
sirable. This new tool was built to drill 
85% in. hole. 

Original emphasis was on the devel- 
opment of a tool for drilling hard for- 
mations; however, tungsten carbide cut- 
ters proved unsuitable for this type of 
service and a limited series of tests us- 
ing diamonds also proved unsatisfac- 
tory. Since the bulk of the hard for- 
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FIG. |. Cross section of the turbine drill 
shows hydraulic-loading piston, spring-loaded 
retractor assembly, mud races, and mud 
driven offset cutting wheel with cutters set 
around the periphery. In drilling, the cutting 
wheel spins about its axis while the entire too! 
is rotated about the axis of the drill pipe 


mation drilling is accomplished with 
water as the drilling fluid, erosion prob 
lems tend to be minimized and for that 
reason the turbine wheel and nozzles 
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AUTO RACING 


= Rooord, Breaker 


Record-breaking pace setter and greotes! 
auto driver of all time was the late Ted Born — 
—— the only driver ever to win the U. S. National 
Championship three times in a row. Af the time of his 
accidental death in 1948, he held 87 records! 
As top money winner he never has been equalled. 














Moet, Another 


RECORD BREAKER 


Security's $3-J bit wins 
increasing favor among 
Texas Gulf Coast drilling contractors. 
Charles Richmond (right) tool pusher 
for Harry T. Bryant Drilling Company 
of Houston, Texas, comments: ‘I use 
more than 50% Security on my 
rig. Your rigside service started 
me buying. Performance keeps me 
a majority Security user."’ Here, 
| Richmond takes delivery of more 
$3-J's from Security's Don Wilson, 
on call 24 hours a day. Another reason 


| Security is now 2nd in sales! 





Wherever you drill, experience 
| that plus # bit of Security, product 
of vanguard engineering sterling 
quality world-wide uniformity . . . 


matchless rigside service! 





ENGINEERING DIVISION 
DALLAS, TEXAS e WHITTIER, CALIFORNIA 
EXPORT OFFICE: P. O. BOX 13647, DALLAS, TEXAS 


Write today for free booklet illustrating and describ- 


ing 39 record-breaking sports achievements. 


Ks-5 


Illustrated 








FIG. 2. Exploded view of the experimental! turbine drill 


had been made of heat-treated steel. 
Due to the limited cutter life the objec- 
tive was changed and work was directed 
toward the development of a device 
for drilling the softer coastal for- 
mations. 


Field Testing 

rhe first field test was conducted in 
the Southwest Texas area April 22 
1953, using the new tool. Two wheels 
had been built, one equipped with 
ball bearings for laboratory testing and 
one equipped with rubber journal bear- 
ings for field testing. However, the 
rubber bearing turbine rim slipped side- 
ways when repeated heating and cool- 
ing in connection with the installation 
of the cutting elements had destroyed 
the shrink set between the rim and the 
turbine wheel. For this reason, it was 
necessary to use Only the ball bearing 
equipped wheel on the test. 

Initial penetration rate obtained was 
100 ft per hr but decreased rapidly so 
that only 13 ft were drilled in 10 min- 
utes and the succeeding 3 ft required 15 
minutes. The tool was pulled and it was 
found that the ball bearings had failed 
permitting sufficient deflection of the 
turbine to cause a stoppage. In this 
brief period, considerable erosion had 
also been experienced. The turbine 
buckets as well as the turbine rim were 
very badly damaged as well as the 
heat-treated tool steel nozzle. One of 
the cutting elements was broken, and 
the others were rounded on the cutting 


The Author 


a 
ASG oo ce 





edges by the high wheel speed. 

[he tool was rebuilt and again field 
tested the next month in the same area. 
The test was conducted following a rou- 
tine round trip to change bits and the 
formation proved to be an extremely 
hard sand streak. While drilling some 
6 in. of this streak, the cutter teeth 
were worn flush with the rim of the 
turbine and the head of the tool was 
severly abraded. From the results of 
this test it was evident that the deci- 
sion to try to develop a soft formation 
rather than a hard formation drill had 
been a proper one and that redesigning 
of the tool to provide increased erosion 
resistance was required. 


Laboratory Modifications 

Following an extensive materials 
testing program, a laboratory testing 
procedure to determine the best cutter 
design and material, and a study of the 
cutting mechanism of a drill of this 
type, the third tool was built to drill 
8% in. hole, and laboratory testing of 
this tool was completed by the fall of 
1954. This first field test of the new 
tool was conducted in September of 
that year. This test was conducted in 
the North Katy field of Harris County, 
Texas. 

A modified bumper sub was utilized 
to provide a by-pass for circulating 
around the tool should this be necessary 
prior to a round trip or due to some 
other operational consideration. How- 
ever, the loading imposed by the 


George E. Cannon attended the University of 
Illinois and Austin College, where in 1929 he received 
his bachelor and master degrees in chemistry. 
Upon graduation, he joined Humble Oil & 
Refining Company and was assigned to the 
production research division in Houston. 

In 1938 he was made assistant head of the 
production research division. Later in the year 
he was transferred to the petroleum engineering 
division and placed in charge of the 

drilling practices section. 

He is a member of the Texas Society of 
Professional Engineers, the Society of Petroleum 
Engineers of AIME, the American Chemical 
Society, and American Petroleum Institute 


bumper sub proved excessive in that it 
tended to stall the turbine. On this par- 
ticular test a total of only 29 ft were 
drilled in three hours. On the second 
test in this same field, without the 
bumper sub, the tool drilled 87 ft at an 
average rate of 13 ft per hr. This 
second test was terminated when a 
pump valve failed and a part of the 
valve was pumpd down the drill pipe 
through a washed out strainer. Results 
of this test were somewhat encouraging 
since the bit used ahead of the turbine 
had averaged only 10 ft per hr. 

Following the test the tool was modi- 
fied to provide an additional water- 
course to operate in parallel with the 
turbine for cutting removal. This work 
and further laboratory testing was com 
pleted early in 1955, and two additional 
field tests both in the Galveston Bay 
area were conducted. On the first of 
these tests 127 ft were drilled at an 
average rate of 42% ft per hr with a 
maximum rate of 100 ft per hr. This 
test was terminated when the turbine 
failed to retract when making the 
fourth connection after the test was 
started. Spinning of the drill pipe with 
the turbine in a extended position de- 
stroyed the wheel and only the hub was 
recovered when the tool was pulled. 

The examination of the tool after the 
test indicated that sand had wedged 
between the piston, the tool body, and 
the O-ring seal indicating that a wiping- 
type seal should be used on the loading 
piston. This modification was made 
and the last test of this tool was con- 
ducted July 1955. On this test approxi- 
mately two feet of hole was made when 
the drill stopped and when pulled it 
was found that all of the cutting teeth 
were worn or broken off approximately 
flush with the rim of the turbine. 

lo summarize this phase of develop- 
ment, it appeared that a tool of this 
general design could be made to drill 
at low applied loads if a suitable cutter 
material could be found. The use of 
rubber bearings and tungsten carbide 
alloys apparently minimized the effects 
of fluid erosion and the basic principle 
of the drill had been demonstrated. 


Diamond Cutting Element 
Since cutting element failure ap- 
peared to be the principal weakness of 
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ACCURATE 


With a Totco Recorder you have simplicity of operation, sus- 
tained accuracy in recording, and durability. What’s more, 
these famous instruments are constantly being modified and 
improved. You can depend on your Totco even in the deepest, 
hottest wells. ... Be sure you know, use Tote: 


RUGGED 


Shock ... pressure... heat—none of these affect the accuracy 
of your durable Totco Recorder. Constantly modified and im- 
proved, Totco Recorders are built to take it! No wonder more 
— instruments are now in use than any other make. 





se sure you KNOW 


SHRVICH 


Service by Totco and by Lucey Export has many features... 
assurance of dependable and sustained performance... guar- 
antee that all parts are perfect ... pledge that when replace- 
ments are required, shipments will be made without delays, 
by air if necessary... 


With Totco (1) ad Lue 


EXCLUSIVE EXPORT DISTRIBUTOR 


233 BROADWAY, NEW YORK 7,N. Y. 


ease vonreies sows. ramnaennaesite 7 ete éotonss S20, buenos 
Tigers, <r ay oA = eid * tua do carmo 
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FIG. 3. Assembled turbine drill with diamond 
set cutter wheel and reamer body. 


the drill, consideration was again given 
to the use of diamonds. As a result of 
the discussion of the problem with a 
manufacturer of diamond bits, they 
became interested in the further devel- 
opment of the drill and commenced 
development work in 1956. 

An 87% in. turbine drill, shown in 
Fig. 3 and 4, was designed and built for 
field test. This tool differed from that 
built for Humble originally in that the 
wheel was centered and the gage sec- 
tion was maintained by a diamond set 
reaming shell. Down thrust on the 
Wheel was provided through wireline 
retrievable mandrels. The original tur- 
bine was retracted by a spring and 
loaded hydraulically; this retraction 
was not considered necessary for the 
new design since the wheel is under 
hole diameter 

The original tool was field tested on 
three occasions; the first was in the 
Pandale area wildcat, Southwest Texas 
area, at a depth of 3500 ft. 

On this test a 8% in. diamond core 
bit was run ahead of the turbine and 
cored four feet at a rate of 14 min per 
ft. The turbine drilled six feet below the 
coring point at a rate of 12 min per ft 
approximately 15 percent faster than 
the coring rate. The principal wear ob- 
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FIG. 4. Main components of experimental turbine drill include hydraulic-loading piston, cen 
tered mud-driven cutting wheel, and diamond reamer body 


served at the test site was to the nozzle 
side thrust bearing and to the axle 
which supports the cutting wheel. Ero- 
sion was not evident and diamond loss 
to both the reaming shell and the tur- 
bine wheel appeared to be negligible 
The equipment was returned to the 
manufacturer for examination and nec- 
essary modification for further testing 

This further examination indicated 
that the thrust bearing wear was due to 
the rubber molding procedure which 
had been utilized and that failure was 
due to peeling of the thrust pads rather 
than abrasion. Wear on the journal 
bearings indicated that a high rate of 
turbine rotation had been obtained and 
that a more wear resistant material 
would be required for the wheel jour- 
nals or axles. Drilling performance was 
disappointing and believed due to the 
cutter design on the wheel utilized. 
These noted deficiencies were corrected 
and the turbine was field tested for the 
second time in the Hutex field in West 
Texas. 

On the first run of this test the tool 
drilled from 4389 ft to 4400 ft in 2% 
hours. A total of three hours running 
time was accumulated on the tool with 
the maximum drilling rate obtainable 
being 8 min per ft. Examination of the 


tool after this run indicated that while 
the wheel had been turning it had not 
been loaded since the wear marks were 
at the crown rather than at the edges 
where drilling action would occur. In 
an effort to increase the down thrust 
on the wheel a larger mandrel was util 
ized in the second run. After one hour 
of testing at a wide range of weights 
and rotary speeds during which an in- 
significant amount of hole was made, 
the tool was pulled. Examination of the 
tool indicated that in some manner the 
axles had been broken loose from the 
wheel and lost in the hole. The hub of 
the wheel and the turbine had become 
separated but were recovered with the 
tool. At sometime during the operation 
after the axles were lost, the turbine, 
running free in the hole, had cut a 
groove approximately 14 in. deep in 
the yoke. Both the thrust and journal 
bearings were in good shape indicating 
that at least in this direction consider- 
able improvement had been made over 
the first test. 

Principal result of this second test 
was the conclusion that regardless of 
the cutting structure on the wheel the 
lack of drilling performance had been 
due to the inability to load the wheel 
Consideration of this problem together 
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On America’s finest gas engines... FAVS/GM 


Pictured here is the culmination of 45 years of carburetor 
experience—ENSIGN’S Model Xg Gas Carburetor for 
Natural and LP-Gas engines. 
Every part of this carburetor—every contour is carefully 
Model Xg i iti , : ane ; 
aoe Rpt gals designed to achieve certain results, the combination of which 
showing air cleaner elbow. : ‘ . . 
spells Easy Starting, Rapid Acceleration, Smooth Idle, Full 
Belloin feed ectfece Power and Economy. But most important, is the ability of 
economizer. this carburetor to perform consistently throughout the entire 
Instant starting. Utilizes life of the engine. DEPENDABILITY—that's what the name 
separate set of adjustable ENSIGN on a carburetor stands for. Insist on ENSIGN— 
gas-air orifices. accept nothing less. 
Provisions for balancing For complete details of all Ensign equipment 


air-fuel ratios against air send for Catalog = 108. 
entrance losses. 


Interchange venturi to ENS) 
meet wide range of engine ICH, 
operating conditions. CARBURETOR COMPANY 


Made in 114, 14, 13%4 and 1551 E. Orangethorpe, Fullerton, California 
2” SAE Sizes. Branch Factory: 2330 W. 58th Street, Chicago, Illinois 


THE PETROLEUM ENGINEER, March, 1958 a a = B-87 








Mission Mud Monarch Valves 
for reciprocating pump fluid 
ends give remarkable service 
and economy in many instal- 
lations. Being unaffected by 
valve body and seat wear, 
they give longer trouble-free 
service than any other valve. 


ES eet Mapimared soot ad 


Mission Self-Sealing Gland 
Packings for reciprocating 
pump fluid ends are economi- 
cal, easy to install, require 
infrequent adjustment, and 
make rods last longer. They 
have been a favorite for 
years among operators. 


Mission Super-Service Valves 
for reciprocating pump fluid 
ends give excellent service 
under a wide variety of 
conditions. 


Mission Fluid End Pistons 
feature replaceable piston 
rubbers and a unique design 
that results in unusually 
long life. Far more Mission 
pistons are sold than all 
other makes combined. 





FOR FURTHER INFORMATION ON 
ADVERTISED PRODUCTS. SEE READER SERVICE CARD 
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Mission Silver 
and Seats 
ends, 


Mission E-Z Swabs do an 
outstanding job particularly 
when conditions are tough. 
Flexible fins bend back to 
allow the swab to pass 
through tight spots and to 
unload and to by-pass excess 
fluid. 


Top Valves 
for pump fluid 
feature replaceable 


bushings that reduce valve 
seat replacement costs in 
many services. 


* 


at i le dl 





Mission Tubing Spiders fea- 
ture Mission's exclusive 
Rolling Dogs and a simple 
rugged construction that 
makes them favorites of 
operators everywhere. 


EVERY MISSION PRODUCT A MONEY SAVER—From 
the start, Mission Manufacturing Company has had 
the welfare of its customers in mind and has built up 
an outstanding research, test, design, and development 
center to help them save money. This center tests 
literally hundreds of ideas for each one that reaches 
the market. In this way customers are sure to get 
proved products that will save them money and will 
prevent downtime. Mission’s reputation has been built 
on the slogan: “Nothing but the finest will bear the 
name of Mission.” In carrying out this promise, 
Mission has devoted many thousands of hours, through 


Mission Plug Valves feature 
a wedge-proof core which is 
cylindrical, split lengthwise 
and ground to exact bedy 
curvature. The automatic 
lubrication system acts like 
a plastic packing to form a 
gas-tight seal. These valves 
are ideal for most production 
applications and in certain 
refinery and general indus- 
trial services. 


Mission Super-Service Liner 
Packing offers these impor- 
tant benefits to operators: 


long lasting, economical, re- 
quires virtually no re-tight- 
ening after initial tightening, 
danger of pump washouts 
practically eliminated. Rec- 
ommended for high and 
normal pressure applications. 


Mission 


Rolling Dog Slips 


have long been noted for 
their positive grip, instant 
release, and well-balanced 
design. 


Through this 
many 


the years, to research and development. 
effort, Mission has also saved their customers 
thousands of hours of operating time. 


With extensive distribution facilities and 
factories, one in Houston and one in Belfast, Northern 
Ireland, Mission is prepared to give operators all over 
the world the full benefit of Mission's outstanding 
products. 


two 


If you would like further information on the 
name of a distributor on any of these products, write 
Mission either in Houston or in London. 


IVES SMOIN pag he te fs wil baw te nme ¢ BYTES S HOB 





MISSION MANUFACTURING CO. ¢ P.O. Box 4209 @ Houston, Texa 


In The United Kinedom: MISSION MANUFACTURING CO., LTD. e 


SLUSH PUMP VALVE * PISTONS + LINER PACKING + LINERS © PISTON RODS + 
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VALVE SPRINGS + GLAND 


e@ Cable 





iddre Masse e Export Offue: W Rockefeller Plaz 


Hanover Square @ London, W. 1 England @ Cable Addre 


PACKINGS «+ «© SLIPS + Swaess «+ P VALVES « 


MATION ON 
ERVICE CARE 


FOR FURTHER INFOR 
SED PRODUCTS, SEE READER ¢ 





YY tried JET-LUBE? 








World’s Toughest 
and Finest 


KOPR-KOTE 


DRILL COLLAR AND 
TOOL JOINT COMPOUND 


Contains copper flake, metallic 
lead and graphite. Positively 
prevents seizure and washouts! 
Used worldwide. 


*Kopr-Kote’’ & °° #21" 
ore Mfd. under U.S 
Patent No. 2,543,741 





For full string 
service “from 
the swivel 
to the bit’’ 


‘2 
specify ] DOUBLE DUTY 
TOOL JOINT COMPOUND 


Outperforms all medium cost 
compounds. 
Exclusive formula contains flake 
copper, metallic lead, graphite and 
moly-disulphide (MoS,). 


INSIST ON THE BEST! 


THREAD COMPOUNDS 
JET-LUBE , INC. 


MAIN OFFICE: 
3093 N. Calitornia $t., Burbank, California 


EXPORT OFFICE: 
46th Floor, 30 Rockefeller Plaza, New York 20 


LICENSED MANUFACTURERS: 
In Canada, Australia & England 


In the U.S.A. and Canada 
SOLD ONLY THRU SUPPLY STORES 
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with the observed pressure drop across 
the reaming shell led to the conclusion 
that this pressure acting upon the en 
larged cross section of the yoke, which 
may be seen in Fig. 4, was forcing the 
wheel to its upper or retracted position 
This assumes that a reasonable seal ex- 
isted around this enlarged section and 
the keys which are located at 90 deg 
around it 


Structural Modifications 

Pressure across the reaming shell 
from 50 to 75 psi under the conditions 
of operation of this test was applied to 
the bottom of this enlarged section and 
the reduced pressure was applied to the 
top of the section through circulating 
ports which can be seen in Fig. 3. The 
fact that the wheel, running without 
bearings and at a poor nozzle angle, 
had been able to groove the yoke was 
believed to indicate a reasonable po- 
tential drilling ability 

Following this test the tool was 
modified to close the circulating ports, 
flats were cut on the enlarged section 
of the yoke to prevent a dash pot effect, 
and new axles of carbon steel with 
chrome-plated wear surfaces were 
made since this axle gave better wear 
performance and since cracking of the 
tool steel axles was believed to be the 
cause of the axle failure. A new wheel 
was also made using a different tech- 
nique calculated to give a better bond 
at the steel hub-carbide section inter- 
face. The third test was then con- 
ducted in the Means field of West 
Texas. 

On the first run at a depth of 3944 
ft no significant drilling performance 
could be obtained with either a large 
or small mandrel. Hole conditions were 
such that the pipe had to be spudded to 
reach bottom and a trip out of the 
hole required as much as four to five 
hours due to tight hole through the 
red bed sections. For this reason, it was 
believed that the tool had probably 
been fouled while going in the hole 
and the wheel had never been able to 
reach drilling position. No wear marks 
could be observed on the wheel 

In an attempt to remedy this sit 
uation a steel spacer was obtained and 
used on the second run at a depth of 
4410 ft to maintain the wheel in a 
semi-extended position. On this run 
the 40 ft of fill-up on bottom was 
washed down in approximately 30 
minutes and an attempt was made to 
find operating conditions under which 
the tool would drill. It was found that 
under a wide range of weights and 
rotary speeds, the tool would still not 
drill satisfactorily. The tool was then 
pulled, and it was found that the tur- 
bine wheel and one axle had been lost 
in the hole. Cause of this failure is not 
known 





SEE READER SERVICE CAREC 
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Based on results of these three tests, 
the tool was rebuilt in the fall of 1956 
to drill 7% in. hole. The 7% in. tool 
has now been field tested on four occa- 
sions in the West Texas area. 

The original mechanical difficulties 
now appear to have been overcome. 
and on these last four tests a total of 
280 ft has been drilled at a rate from 
one-third totwo-thirds the rateobtained 
with rock bits in comparable sections, 
and with even better results when re 
duced weight was required with the 
rotary as is shown in Table 1. 

rhe principal anticipated application 
of this tool is in hard formations which 
would normally have to be drilled with 
reduced bit weight due to hole devia- 
tion characteristics. Since the drill oper- 
ates without the application of bit 
weight, this feature should provide a 
means for obtaining a straight hole 
through a normal crooked hole zone 
with increased bit life and drilling rate 
Application of this tool or modification 
thereof to other drilling conditions is 
to be investigated 


Table 1. Comparable Turbine and Rotary 
Performance in West Texas. 


lest Operatior Ft* Hr Ft per hr 
lurbine 109 73 5 
Rotary 219 0.9 20.0 
Remarks: Weight on rotary slightly reduced ac 
count of deviation 
2 lurbine 5 12 +.2 
Rotary 60 6 98 
Remarks: Normal weight on rotary. 
; Turbine 70 9.9 7.2 
totary 22) 07 25 
temarks: Normal weight on rota 
i Turbine Mw) 0 it 
Rotary ( 7% 8 
Remarks: Weight on rotary approximately one 
half normal! account of deviatior 
otal / Average first three tests 
Turbine 230) 24 7 
Rotary $0 27.7 8 
Total / Average all tests 
Turbine 2NiR W2 7. 
Rotary 529 a5 17 
*Rotary performance from Driller’s Tourly Re 
ports and does not necessarily reflect tot hi 
footage. Turbine footage is tot: 


Future of the Device 

Principal effort, however, on these 
tests had been directed toward deter- 
mining the operating techniques neces 
sary for use of the drill and to dete 
mine its operating characteristics rather 
than to obtain maximum footage. Tests 
are now being planned to determine 
the economic applicability of the drill 
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high 
pressure? 


next time specify 

orbit forged steel valves 
for your 

6,000 and 

10,000 Ibs. test 

christmas trees 


they operate easy 


Orbit valves meet all the special 
requirements of Christmas Trees for high 
pressure production operations. Full round 

straight through passage, positive 

closure without lubrication — compact body 
design for reduced overall weight. Further 
savings can be realized by using ORBIT'S 
2” 1” Venturi in place of a full 2” 
opening vaive on tubing wings 

When consulting with your favorite 

Well Head Manufacturer on your 

pre-fabricated Christmas tree drawings be 
sure to specify Orbit forged 

steel production valves. Orbit Valves are 
available through all Well Head Manufacturers 


at your favorite Well Head 
Manufacturer. 


oréit \ 


WAREHOUSES: HOUSTON, TEXAS, 407 Velasco, CApito! 
8-6623, TWX HO 115; ODESSA, TEXAS, 402 West County 
Road, FEderal 7-2263, TWX ODESSA TEX 8041; EDMON 
TON, ALBERTA, CANADA, 7119-104th St., Phone 391-283 
WEST COAST REPRESENTATIVE: Fred P. Koenig Com 
pany, Long Beach, Calif. 3815 Atlantic Avenue 
GArfield 4-3834 

CANADIAN REPRESENTATIVE: 1. R. Pickford & Com 
pany, Ltd., Calgary, Alberta, 536 8th Avenue West 
Phone 2-7371 

EXPORT REPRESENTATIVE: New York, 36, N Y.. 500 
Fifth Avenue, BRyant 9-2236 
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GULF COAST to the ROCKIES... 
ELGEN takes them all! 


There’s a world of difference in formation and terrain 





characteristics between these two scenes. And a world of 
difference in equipment and technique needed to give you 
accurate logging and log analysis. Elgen knows this, and 
has designed its specialized equipment, and trained Elgeneers 
and crews to meet the particular needs of specific oil areas. 
When the familiar Elgen green truck stops to service your 


well, you know the most accurate services are yours. 





ELGEN services: 


electronic logging perforating 
permaloggirg 
hole caliper 
sidewall coring 
nuclear logging 





collar locator 

differential temperature logging depth determination 
depth scales, 1”, 2”, 5”, 
conductivity logging 10”, 25” 

limestone curve quantitative reports 


geophone service 


Eigen offices are located in major oil areas...call or write 
today for complete information on Elgen well logging, coring 
and perforating advantages. 


 ELGEN<:: cre: 


2925 MERRELL ROAD / DALLAS, TEXAS 
Fleetwood 7-3958 


B-92 FOR FURTHER INFORMATION ON 
ADVERTISED PRODUCTS, SEE READER SERVICE CARD 





Canadian Petroleum 
Association Chooses 
New Director 


The Alberta Division of the Cana- 
dian Petroleum Association has elected 
E. C. Babson, division manager of Un- 
ion Oil Company of California, as 
chairman of the Alberta Board of Di- 
rectors for 1958. With him were 
elected Dr. W. C. Howells, vice presi- 
dent and manager, producing depart- 
ment of McColl-Frontenac Oil Com- 
pany Ltd., as first vice chairman, and 
J. B. Webb, manager, producing de- 
partment and exploration manager of 
Canadian Oil Companies, Ltd., as 
second vice chairman. The new chair- 
man and first vice chairman automatic- 
ally become members of the Associa- 
tion’s Board of Governors. The officers 
were elected at the annual Alberta 
Division CPA meeting in Calgary, 
February 5. 

At the meeting 13 directors were 
chosen by the voting members to serve 
on the 25-man board. 

Elected for a two-year term were: 
A. G. Bailey, Bailey-Selburn Oil & Gas 
Ltd.; A. F. Beck, Canadian Export Gas 
Ltd.; R. C. Brown, Hudson’s Bay Oil 
& Gas Company Ltd.; A. C. Detmer, 
Mobil Oil of Canada, Ltd.; G. E. Dun- 
lap, Sun Oil Company; Bart W. Gilles- 
pie, Home Oil Company, Ltd.; Paul I 
Kartzke, Shell Oil Company; G. I 
Knox, The California Standard Com- 
pany; C. O. Nickle, Conick Petroleums; 
V. Taylor, Imperial Oil Ltd.; T. W. G 
Thomson, Texaco Exploration Com- 
pany; O. I. Torkelsen, The British 
American Oil Company, Ltd.; D. K 
Yorath, Canadian Western Natural 
Gas Company, Ltd 





Annual Index for 1957 
The 
Petroleum Engineer 


The editorial index of 
articles published in all edi- 
tions of The Petroleum Engi- 
neer during 1957 is now 
available. 

Subscribers wishing to 
receive a free copy should 
write to this magazine, P.O. 
Box 1589, Dailas, Texas. 

Please state company 
position and don't forget to 
include your address. 





THE PETROLEUM ENGINEER, March, 1958 




























































NEW DESIGN 





Boasting over 100 horsepower for 
every foot of beam this new Penrod 
rig is a new concept in barge design. 
Gone are the frills and showboat 
accommodations. This new barge will 
drill to 20,000 feet and packs the 
equipment to do it in just 30 feet of 
width and 186 feet of length. Draw- 
ing only six feet under way she will 
go up to most locations without 
dredging or widening. 


Let Brewster quote you on a draw- 


works designed to your special drill- 
ing requirements. 


Turn the page to see the other power features of Rig 42 











- - 


T . Pipe 


4 4 p——t 1 
QUARTERS CATWALK 
r i 


rire 
| 





worKsnor 


Starting top side Rig 42 has a Brewster N-12 Reserve Pow ered 
Drawworks. Two “Cat” Turbe charged D-397’s furnish the 
power. A unique offset compound on the N-12 places the 
engines opposite each other. This shortens the overall draw- 
works and compound length to just 18° 6”. 


Capable of 20,000 foot drilling the Brewster N-12 has eight 
forward and two reverse speeds, Four speeds are available at 
the rotary table. A field proved design, the N-12 turned in a 
First Hole record of 11,200 feet in eleven days’ time including 
spudding in and crooked hole trouble. 





was designed by Brewster 
to fit Rig 42’s new concept in barge design. Developing over 
1200 horsepower the Turbo charged “Cats” are linked to the 
drawworks by a minimum of compound and chain, requiring 
only 10°8” in depth behind the drawworks. Note how aux- 
iliaries such as the air compressor and oil pumps have been 
placed to use a minimum of space yet they are completely 


auecce ssible. 


the hull wastes no space yet allows 
plenty of work room. Each pump is powered by two Turbo 
Charged D-397 “Cats”. The full mud system can be seen in 
the foreground. Dry mud storage is provided in after section 


of first deck. 


and 8SX swivel 
handle the drilling string. 
The Rotary Table is a Brews- 
ter 274”. This “Matched 
Equipment” for the Reserve 
Powered Brewster N-12 gives 
Rig 42 a balanced team to 


speed drilling. 


THE BREWSTER COMPANY, INC. 
Shreveport, Louisiana 

SUPPLY HOUSES 

Howard Supply Company ¢ Apex Equipment Company ¢ Bovaird 
Supply Company ¢ Industrial Supply Company ¢ Murray Brooks, 
Inc. @ United Supply and Manufacturing Company ¢ Export Sales: 
The Brewster Company ¢ (HOMCO) Houston Oil Field Material 
Company, New York, N. Y., Houston, Texas; Mexico City, D. F. 











Graphical method for... 


P 420.111 


How good a judge of cores are you? Both cores have the same 
permeability, about 1900 md. One of them has 37 percent porosity 
the other 30 percent. Check the curves in this article and you'll under- 
stand why the cleanest core — the one at the right — has the lowest 
porosity. 


PREDICTING RESERVOIR 
PERFORMANCE 
FROM CORE ANALYSIS 


These curves can be applied to any virgin reservoir — 


sand or limestone. You can use them in deciding 


whether to set pipe, drill additional exploratory wells 


— or to abandon hole 


Ben A. Elmdahl 


Ben A. Elmdahi Engineering Company 
Houston, Texas 


Every time a wildcat is drilled, someone has to decide 
to set pipe, abandon the hole, drill an additional exploratory 
hole — or what. Suffice to say, vast sums hang in the balance 
when this decision is made. 

Core analysis affords a most reliable basis for making this 
decision; yet many operators fail to take advantage of it. 
As a matter of fact, there are operators who still base deci- 
sions of this importance on core appearance rather than on 
core analysis — sometimes with disastrous results because 
the obvious can not only be misleading — it can be dead 
wrong! 

Yet a good core analysis will give almost infallible infor- 
mation regarding reservoir rock characteristics which can 
be correlated with other vicinity information to make accur- 
ate forecasts of reservoir performance. 
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rhe intrinsic make-up of the rock structure comprising 
a petroleum reservoir plays probably the most important 
role in the reservoir’s performance characteristics through- 
out its productive life. Essentially, the primary require- 
ments of a reservoir rock is that it contain interconnected 
pore spaces capable of holding oil or gas and transmitting 
them to a well bore. The pore structure can range from 
caverns and large vugs to small microscopic openings. The 
great variations in the sedimentary processes and other 
geological phenomena that a reservoir rock undergoes pro 
vide for many diversities in its petrological characteristics 
causes its heterogeneous construction, and predetermines its 
future productive properties 

Core analysis measurements furnish the basic numerical 
data used to describe the unique properties of a reservoir 
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OPERATION: 


RESULTS! 














Chemical Treatments by HALLIBURTON 
aid production recovery | 


The profitable results of remedial squeeze cementing, testing or 

fracturing are greatly improved by first doing a Halliburton 

clean-up treatment. With Halliburton’s chemical aids, you get a 

better picture of production possibilities that warrant further 

; development ...and you do get better results from the operations 
\ that follow. 





First, Halliburton Chemical Services can remove permeability 
\ blocks caused by water, emulsions and mud. Then, let Halliburton 
Fracturing Services further stimulate your well’s production... 
for more oil in your tanks...and more profit on your books. 














' 


For operating results 
YOU CAN RELY ON, 

specify HALLIBURTON 
Chemical Services. 


















. HALLIBURTON 
Se OIL WELL CEMENTING COMPANY 





DUNCAN, OKLAHOMA 
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THESE HALLIBURTON PRODUCTS 
HELP PREPARE YOUR WELL FOR PROFIT 


“HM” RETRIEVABLE PACKER ISOLATES ZONES 
FOR CHEMICAL TREATING 





Proper segregation of the zone to be treated is accom- 
plished with Halliburton’s full opening Type “HM” 
Retrievable Packer. This versatile and rugged packer can 
be set again and again at any point in the well for treating 
different horizons. 


HALLIBURTON’S MCA... 
AN EFFECTIVE MUD CLEANOUT AGENT 


If normal permeability has been plugged by mud cake 
or by mud lost in the formation crevices and flow chan- 
nels, the selected chemical constituents of MCA aid in 
softening the mud and assist in its removal. Natural oil 
flow channels are re-opened. On cementing jobs, cement 
is more firmly bonded to formations. 





IMPROVED HOWCO HYFLO... 
BETTER THAN EVER FOR EMULSION BREAKING 


Faster and more effective breakdown of water and 
emulsion blocks are made possible by improved 
HOWCO Hyflo. Through synergistic action, its compo- 
nent chemicals have increased effectiveness beyond their 
individual properties. This makes HOWCO Hyflo 
a rapid-acting “block-buster.” 





BETTER OPERATIONS RESULT 





These Halliburton products for chemical service are 
not just valuable for releasing blocked production; they 
also help to determine whether a doubtful formation is 
capable of producing oil... to make primary and squeeze 
cementing more effective...and to improve fracturing 


HM results. 
RETRIEVABLE 
PACKER 


Put their benefits into your well by calling Halliburton 
... today! 





CHEMICAL SERVICES 


284 SERVICE CENTERS.. .“CREATIVE CHEMISTRY WORKING FOR YOU” 
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Write Precision and Dependability into Secondary Recovery 


WATER FLOOD with 
ROCKWELL 


LWE CMTE JUEVEFORS 


Rockwell developed the first successful high pressure meter 
to measure water forced into the ground under pressure at 
spaced flooding points. Successive improvements in design 
and construction make today’s Rockwell “‘five-pointers” an 
even better buy. They handle this tough service with long 
lasting precision accuracy. And they are strongly designed 
to operate safely under the extremely high pressures encoun- 
tered, and to withstand exposure to unfavorable atmospheric 
conditions. The thousands in daily use testify to the soundness 
of this “purpose-built” construction. Stocked by leading 
supply stores. For literature, write Rockwell Manufacturing 
Company, Pittsburgh 8, Pa. 








THE ORIGINAL AND BEST 
HIGH PRESSURE METER BUY AT YOUR SUPPLY STORE 
FOR WATER FLOOD SERVICE 
WATER FLOOD METERS 


another fine product by © 


ROCKWELL 
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LAKE 
CHARLES 
e NEW IBERIA 
sd HARVEY @ 

HOUMA 
* 







BEAUMONT 


LIBERTY, ® 
HOUSTON x 



























BAY CITY 
VICTORIA e 
e 


"Located Just Right 


TO SERVE 


<-\, OFFSHORE DRILLING 


Eleven of Wilson Supply Company’s nineteen Stores are 
advantageously located to give prompt service to offshore 


operators and drillers. 


From the lower tip of Texas to Mobile — Wilson Supply 


Stores and men are equipped and ready to meet the needs of 


the offshore Rig. 





WHEN YOu Wa 





“WHat you WANT™ 


BRANCH STORES 
TEXAS: Alice, Corpus Christi, Victoria, San Antonio, 
McAllen, Bay City, Columbus, Barbers Hill, Liberty, Beau- 
mont, Kilgore, Odessa. LOUISIANA: Lake Charles, New 
Iberia, Houma, Harvey, Shreveport. NEW MEXICO: Hobbs 


SALES OFFICES 
DALLAS SHREVEPORT SAN ANTONIO 


H 





OUSTON, TEXAS 
TULSA NEW ORLEANS LAKE CHARLES 
ele 1 18) ws bani: CORPUS CHRISTI 
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rock. Four parameters can be set down to define a rock’s 
petrophysical characteristics. Each of these are obtained by 
direct laboratory measurements on a core. They are all de- 
pendent on the pore size distribution of the rock and are, in 
turn, related to each other. They are, 


. Permeability, K 


N 


. Porosity, ¢ 


on 


. Capillary pressure, P. 


vo 


. Relative permeability characteristics, K, 


Permeability and Porosity Relationship 

For any given geologic formation with intergranular por- 
osity and permeability, there is a direct relationship be- 
tween these factors over a specific range of porosity. This 
is probably true for cavernous and vuggy material if large 
volumes of rock were considered. This relationship is such, 
that at a certain lower limit of porosity a formation becomes 
permeable, and from this point both factors increase in a 
semi-log manner (a 3 percent increase in porosity usually 
affords a 10 fold increase in permeability)* until an upper 
limit of porosity for the formation is reached. At this point 
permeability becomes independent of porosity and may 
continue to increase while the latter remains constant 


Clean and Dirty Sands 

If we were to consider a sandstone formation Over the 
range of the above relationship, we would usually describe 
it as very shaly, or silty, when it first became permeable. It 
would continue to be dirty over the range in which porosity 
is increasing, and become clean when a constant porosity is 
attained. This characteristic is clearly noted in the less com- 
pacted sediments and is almost entirely dependent on the 
pore size distribution of the rock, which is directly related 
to the sedimentary conditions under which the rock was laid 
down — the sorting action, and the degree of compaction. 


Kozeny’s Equation 

An empirical relationship that ties in permeability and 
porosity with pore size distribution, or more correctly with 
specific surface area, is known as Kozeny’s equation. A cor- 
relation based upon Kozeny’s work, and expressed by Pir- 
son® relates permeability and porosity with the irreducible 
water saturation. Thus, 


K 1 ri) . | 
F\l—@¢ Sui" 
where F is the Humble formation factor, 0.62°' 


The irreducible water saturation is not only an important 
value for engineering purposes but also an excellent quanti- 
tative expression for the cleanliness or dirtiness of a forma- 
tion. A plot of this relationship is given in Fig. | of the 
illustration. The 30 percent connate water line is considered, 
for this discussion, as the dividing line between clean and 
dirty sands. It can be seen, diagramatically and also by 
visual observation, that as porosity increases for a given 
permeability, the sand (or formation) becomes dirtier. 


Highly compacted sands, that are still permeable, are 
usually fairly clean since their dirtier counterparts would 
quickly become impervious under compaction. 

When knowing the average permeability and porosity of 
a sand, this chart can give a close approximation of its con- 
nate water saturation. When porosity is plotted against 
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permeability for a particular sand on this graph, the slope 
is usually parallel to the iso-connate water lines, but is al- 
most always found below the 30 percent connate water line, 
since the sand is in a dirty state. Carbonate reservoirs with 
matrix porosity will usually act as clean sands even in ranges 
of very low permeabilities. Lower porosities and consequent 
lower connate waters will be associated with a given per- 
meability for these formations, nevertheless, the relation- 
ship shown in Fig. 1 would apply to them. 


Capillary Pressure 

Capillary pressure characteristics of a rock can be de- 
termined in a routine manner almost as readily as its 
permeability and porosity. As in all core analysis determina- 
tions, there are several methods to chose from to obtain the 
data. The most commonly employed are the restored state 
method, with several adaptations, and Purcell’s* mercury 
imbibition technique. 

This rock parameter can be essentially described as the 
capillary suction exerted by a wetting phase holding it within 
the interstices of the rock. The basic formula defining the 


2 ycosé 


phenomenon is, P, = , where r is the mean radius 


of the capillary in which the suction is exerted, and 
cos@ is the wettability of the fluid. 

The actual measurement of this value in the laboratory, 
however, is achieved by directly displacing the water, or 
brine, in a saturated sample with air, or oil, and observing 
its changes in fluid composition for each increment of pres- 
sure (restores state method); or, by forcing mercury into 
an evacuated sample and measuring the quantity imbibed 
for each pressure change, as in Purcell’s method 

From a practical standpoint, capillary pressure data has 
immediate use in defining the productive characteristics of 
a reservoir, particularly so, when transition zones are en- 
countered. As shown in the center of the illustration, we 
have taken as an example a hypothetical oil reservoir which 
has an average permeability of 80 millidarcies and a poros- 
ity of 27 percent. This would be considered a dirty sand 
when observing our relationship in Fig. 1. The average 
capillary pressure curve for the reservoir, shown as the 
heavy line in Fig. 3, can be converted from units of capillary 
pressure to height above the water table by the equation, 

> 

H P.— Py 

Sw — & 
where P. is the oil-water capillary pressure, P, the displace- 
ment pressure and g,, — g, the difference in the oil and water 
gradients. This curve, then, graphically illustrates how the 
oil and water saturation is distributed in a virgin reservoir 
in relation to the height above the free water table, if the 
rock be treated as homogeneous entity. Gravity and capil- 
lary pressure, which must balance when the reservoir is 
in equilibrium, are the forces which determine this distri- 
bution, the latter being governed by the pore size distribu- 
tion of the rock. 

The shape of the curve reflects the lithological properties 
of the rock. Unconsolidated sands, and well sorted, com- 
pacted sands will yield long, flat plateaus. Dirty sands and 
most of the highly compacted formations will normally 
exhibit shorter plateaus and sharper rises in the curve. The 
height of the plateau above the base line is governed by the 
size of the large pore openings, and the final assymtoptic 
reading of the curve at high capillary pressures, referred to 
as the irreducible water saturation, is dependent upon the 
number of very small grains in the rock. 


Pore Size Distribution 
The capillary pressure curves are in effect a direct meas- 


ure of the pore size distribution in the rock. This is par- 
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CORE ANALYSIS AND SOME 
RESERVOIR ROCK 
CHARACTERISTICS 


PORE SIZE DISTRIBUTION 
Permeability, porosity, capillary pres 
sure and relative permeability charac 
teristics are all dependent on pore size 
distribution of rock. 

Dirty formations are those considered 
to have very irregular grain size distri 
bution. 

Clean formations have regular grain 
size, less smaller grains, better sorting 
Pore size distribution can be calculated 
from capillary pressure curve 


PERMEABILITY — POROSITY 
K and ¢ are direct functions of each 
other when a sand is in a dirty state 
A 3%, increase in porosity usually pro 
duces a 10-fold increase in permeability 
K is independent of « in clean state 
As @ increases at a given K a formation 


becomes dirtier. 


CAPILLARY PRESSURE CURVE 
Length of plateau dependent on cleanii 
ness of sand and degree of compaction 
Height of plateau dependent on pore 
size of rock. 
Irreducible water value dependent on 
number of smaller grains in rock 


RELATIVE K— OIL AND WATER 
Dependent first on pore structure and 
secondly on fluid properties. 

Curves usually have configuration 
shown, with K,.. & K,« crossing close to 
abscissa. K,.. usually approaches |.0 at 
irreducible water, and K... close to 0.5 


at residual oil 


RELATIVE K — GAS, CORE ANALYSIS 
Flushing of formation cores follows rela 
tive K line to water until residual oil 
sat. reached 
After flushing, gas expansion action fol 
lows the relative permeability to gas 
line, expelling water while residual oil 
shrinks 
Ke curve dependent mostly on pore 


structure 


FLUID SATURATIONS IN CORES 
Variations in fluid content due to differ 
ences in flushing action and changes in 
rock structure 
An upper limit of total water content 
and a minimum residual oil saturation 
are usually constant with permeability 
for a given productive horizon 





ticularly noted in the mercury imbibition method where 
high capillary pressures are readily achieved. As we see 
from the capillary pressure equation given earlier, P, is 
a function of the mean capillary radius. Since we determine 
P.. and its corresponding fluid saturations by direct measure- 
ment, we should then be able to calculate the mean entry 
radius of a pore if we knew the value of the wettability 
function. This has been done by Burdine* and others, and 
the radius equation becomes, 
Constant 
P. 


The ordinate of the capillary pressure chart can now 
be converted to pore entry radius, usually in microns, and 
a pore size distribution diagram made, as shown in Fig. 2. 
This shows in what manner the porosity is made up of 
different radii openings. It, too, can be correlated with 
height above the water table as in the case of capillary 
pressure. Fig. 2 shows the pore size distribution for the 
reservoir example as well as a typical clean sand, which 
corresponds to the two curves On the capillary pressure 
chart. 


Relative Permeability 


This characteristic of the rock is often thought of as 
being entirely dependent on the other petrophysical param- 
eters mentioned, and, therefore, considered of little addi- 
tional benefit to further delineate the rock’s qualities. Since 
this is another property that can be ascertained by direct 
measurements on cores, and in the writer's opinion fre- 
quently has its own distinctive features, it is treated as 
another identifying parameter. When referring to relative 
permeability, the fluids in question must also be mentioned. 

In a virgin oil reservoir the relative permeabilities of 
first concern are the relative permeabilities to oil and water, 
K,,, and K,,. These govern whether water-free production 
can be accomplished. The general configuration of the 
curves are usually found as shown in Fig. 4. The K,, and 
K,, Curves cross close to the abscissa and are frequently 
very steep in slope indicating that a formation can abruptly 
go to high water cuts with relatively small changes in reser- 
voir saturations. The relative permeability to oil usually 
approaches 1.0 as the connate water saturation is reached, 
while the relative permeability to water is in the range of 
0.5 at the final residual oil saturation 


Examples of Predicted 
Initial Reservoir Performance 

To demonstrate how the capillary pressure and relative 
permeability curves effect the initial performance of a 


reservoir, three points have been taken, as illustrated, in 
the hypothetical reservoir. 


At point A, approximately 45 ft above the free water 
table, the connate water saturation for the reservoir is 38 
percent. The relative permeability corresponding to this satu- 
ration is 0.7, or 70 percent of the specific permeability would 
be utilized for oil flow. There is no permeability to water at 
this point. In observing the pore size distribution chart it 
can be seen that oil has penetrated into the capillary open- 
ings 3.25 microns in radius. 


At point B, approximately 12 ft above the free water 
table, the capillary pressure curve indicates a water satura- 
tion of 53 percent. The relative permeability relationship 
reveals that at this saturation the formation is both per- 
meable to oil and water. Therefore, it would be considered 
in a transitional zone. The relative permeability to oil is 
slightly higher than that to water, but both have low effec- 
tive permeabilities because of mutual interference to flow. 
The pore size distribution chart indicates that oil has only 
penetrated the pores of 5.5 microns entry radius and larger 

The extent of the transitional zone can be defined by 
projecting the zero points of the relative permeability curves 
down to the capillary pressure curve, and reading the differ- 
ences in height between these points, as shown in the illus- 
tration—the lower point, where the permeability to oil is 
zero, being the oil-water contact. 


Point C is below the water table and indicates only per- 
meability to water, however, since it is above the displace- 
ment pressure of the sand, Py, a small residual oil satura- 
tion may be present in the larger pores 


Core Analysis 


The petrophysical parameters discussed above, that deter- 
mine so much the productive performance of a reservoir, 
are in actuality direct core analysis measurements. More- 
over, these qualities strongly reflect themselves in the con- 
ventional core analysis data usually ascribed to flushed 
cores taken directly from a formation. Permeabilities and 
porosities are routine determinations on such (fresh) cores, 
and the fluid measurements, total waters and residual oil 
contents, are used as indices to predict probable production. 

Flushing and gas expansion action that a core undergoes 
can be readily explained by the graphs given in the illus- 
tration. As an example, if we were to core point A in the 
reservoir—its original saturations are 38 percent water and 
62 percent oil—as the water front encroaches in the core, 
the oil saturation is decreased until a permeability to water 
is attained, and at this point the flushing action follows the 
relative permeability to water line. This process continues 
until a (final) residual oil saturation is reached. Probably 
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casing and tubing with Baash-Ross Spiders and 
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Made of high grade steel, Baash-Ross Spiders 
and Slips are available in sizes and types to meet 
every drilling and production requirement. Slips 
are unitized so that all surfaces grip the pipe 
evenly and firmly. The steep taper backs allow 
easy release. 


Hinged Casing Spiders have a working capacity 
of 200 tons with a 3 to 1 safety factor and 
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INTERPRETATIVE GRAPHS FOR CORE ANALYSIS DATA 


Variations of the Critical Limits of Fluid Contents in Flushed Cores (Total 
Waters and Residual Oils) with Permeability 
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vital factor in the 


success of any water flooding operation!” 


The Layne gravel packing technique has 
proved to be the most completely satisfactory 
method of sand control to date. So it can well 
be the yital factor in all three phases of your 
flooding operation. 


1 The supply well should be gravel packed during 
the first phase to eliminate the possibility of sand 
being pumped into the water flooding input well. 


2 During the second or input phase, the well 
should be gravel packed to reduce the velocity of 
the water as it enters the formation and thereby 
hold the formation wall intact. Gravel packing also 


reduces the pressure required to put the water into 
the formation by increasing the inlet area at the 
sand-gravel interface. This allows flooding with 
greater volumes of water. 


3 For the third or producing phase, gravel pack- 
ing provides insurance for trouble-free production 
The sands of most producing formations are held 
together by a bonding action, but when water en 
croachment occurs, whether natural or induced, this 
bonding or cementing action is broken down leaving 
the sand free to move into the well bore with the 


fluid. 


THE LAYNE AND BOWLER COMPANY 


P. 


°o. BOX 1327, HOUSTON 1, 
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two or three pore volumes of flushing would achieve this 
end, and additional flushing action would not substantially 
reduce the residual oil saturation any further. At this point 
the relative permeability to water is approximately 0.5, as 
shown in Fig. 4. 

This flushing action is thought analogous to the water 
encroachment in a water drive reservoir and the final 
residual oil saturations are considered by many as compar- 
able. In this process, it is most probable that the flushed out 
oil is removed from the larger pores of the formation, while 
the intermediate interstices retain the residual oil that is 
noted in the cores and by-passed in a water drive. It is 
interesting to note, that if this be the explanation of the 
flushing phenomenon, there would be a disturbance in the 
capillary forces of the rock after flushing, tending to make 
the residual oil subsequently move from the smaller to the 
larger pores. 

After the core is cut and completely flushed its fluid 
contents would be, for our example, 20 percent oil and 80 
percent water. It now undergoes gas expansion action as it 
is removed from the reservoir to the surface. Fig. 5 illustrates 
this change where the relative permeability curve shown 
is typical of a gas liquid relationship. In the case of a 
flushed core the expanding gas (from the residual oil) 
expells the encroached water until the K,, value approaches 
1.0. This usually occurs at approximately 35 percent gas 
saturation for consolidated sands. The hypothetical examvle 
shows the final fluid saturations in the core as, 15 percent 
oil, 50 percent total water and 35 percent gas which are, 
more or less, universal values for a completely flushed, clean 
oil sand. 

If point B were to be cored in the transitional zone of 
our hypothetical reservoir, it would be found that there 
isn’t sufficient oil in the intermediate interstices of the rock 
to maintain an appreciable residual oil saturation in the 
core after flushing. It would probably only be on the order 
of magnitude of 7 to 8 percent, instead of the 20 percent 
for the water-free sand. This, in turn, would shrink under 
expansion to maybe 5 percent. The expanding gas would 
now only reduce the water saturation to a minimum of 60 
percent, assuming there is sufficient gas in the remaining 
oil to cause the relative permeability of gas to approach 
1.0. In the majority of cases, the water saturation would 
be higher because of inefficient gas expansion at lower resi- 
dual oils, and the sample would be interpreted as water 
productive or in a transitional phase. This same reasoning 
would apply to gas formations as well as oil, and to car- 
bonate rocks as well as sandstones; the figures would vary 
from formation to formation, however. 

Fluid saturations measured in routine core analysis on 
productive samples from a given geological horizon usually 
exhibit definite upper limits of total water contents and mini- 
mum values of residual oil saturations for constant per- 
meabilities. These values will vary dependent on changes in 
flushing, but the critical limits can be defined, and on this 
basis the fluid saturations are used as indices to predict 
probable production. This relationship is illustrated in Fig. 
6 for the hypothetical sand in question. 


interpretive Graphs for Core Analysis Data 


Since the residual fluid saturations in flushed cores are 
very much governed by the pore size distribution of the rock 
and this characteristic, in turn, is expressed by the per- 
meability and porosity parameters, a relationship between 
these values can be attained. 

At a constant porosity the pore size distribution of a 
rock would vary with permeability, and, similarly, the criti- 
cal values of residual oil saturation and total water content 
would change with this variation in permeability. Graphs 
showing such a relationship, based upon empirical calcula- 
tions, have been made for constant porosity values and 
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are given in the illustration. Porosities of 10, 20, 30 and 
40 percent are shown. Data for intermediate porosity values 
can be obtained by interpolating between charts. 


Example I: As an example, if a reservoir has average 
core analysis data as follows: 

K = 50, ¢ = 20, S, = 20, S,, = 50, it would be ob- 
served from the 20 percent graph that the total water con- 
tent falls well within the range required for production (26- 
57 percent) and that the residual oil value is sufficiently high 
even for a low gravity, 20 deg API oil. 


Example II: Now if only the porosity were to be changed 
and dropped to 10 percent, it could be seen from the 10 per- 
cent plot that the total water value is above the upper limit 
necessary for production (43 percent) and the formation is 
probably water productive. 


Example III: If the porosity value were changed, how- 
ever, to 30 percent, we would again be within the limits re- 
quired for oil production, with the total water content al- 
most of the same magnitude as the connate water, 48 percent 
If, on the other hand, the porosity had been 40 percent with 
the other data remaining constant, the 40 percent porosity 
plot would show the permeability below the minimum re- 
quired for oil accumulation. It would be unlikely that such 
data could be obtained since the capillary forces at 50 milli- 
darcies and 40 percent porosity would be too great to per- 
mit oil to accumulate. 


Conclusions 


The four petrophysical parameters outlined, permeability, 
porosity, capillary pressure, and relative permeability are 
direct core analysis measurements that quantitatively ex- 
press a rock’s producing characteristics. They are devendent 
on the pore size distribution of the rock, but do not neces- 
sarily define the rock type, since common pore size distribu 
tions may be associated with entirely different sediments. 

The permeability-porosity relationship gives a first-hand 
indication of the producing properties of a rock. High po- 
rosities with relatively low permeabilities would indicate 
small pores and high capillary attraction. Conversely, low 
porosities with high permeabilities would indicate large 
pores with small capillary forces. The capillary pressure 
curves would define these forces and indicate the presence 
of transition zones. With the use of relative permeability 
data they would delineate the extent of the zones. 

The four parameters mentioned explain the fluid con- 
tents of flushed cores taken from a reservoir and aids in 
interpretation of these data. They are the fundamental basis 
from which further study along core analysis lines can be 
made. Besides affording invaluable data for engineering cal- 
culations, these rock parameters are also measurements that 
can be used as exploratory tools in evaluating a prospective 
reservoir. 
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Result: Axelson Sucker Rods 
Last Longer =- Are Stronger 


At the melting furnace and the rolling mill, qual- 
ity control of sucker rod steel is critical. Proper 
testing and quality analyses at this stage of sucker 
rod production guarantee Axelson customers 
constant specification quality: 
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These are the ones that got away... 
but HOMCO Fishing and Cutting got them 
back. Next time youre stuck call J 


You'll be pleased with the fast results from 


their experienced crews and special tools 
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Multiple bands of tungsten carbide are continuously overlapped on this Spang tool joint 
as it rotates at a constant, predetermined speed 


Why Spang Banded Hardfacing is unmatched 


Spang Hardfacing affords the best pro- Each tool joint is stress relieved after 
tection ever developed for tool joints in hardfacing to make sure the physical prop 
abrasive formations erties of the parent metal are not impaired 
The method of application is the The results of these careful operatic 


iistrib 


tungsten inert gas welding process. Multi- are: high saturation and uniform dist 
ple bands of tungsten carbide are con- tion of tungsten carbide particles—or 





tinuously overlapped on the scale-free surface and throughout the depth « 


surface to form a solid band. In the deposit; a solid band of protection 





tungsten inert gas welding process, the viding a surface resistant to abr 


tungsten carbide particles are automati- where the wear occurs; high resistance t 








cally “plowed into” the joint surface in chipping because of the solid particle 
exact, metered quantities. No grooves are to-metal bond 

required for this application, and every- Spang Hardfacing ts a typical result 
thing is automatically controlled to elimi- National's product research and develop 
nate human error. Each joint is pre-heated ment program. Like all Spang processe 
to further insure a perfect bond between and products available at National Sup- 
the parent metal and hardfacing material ply, quality control insures its superiority 























Why operators buy 


Spang Drill Pipe and Tool Joints 


When the drilling schedule is difficult, it 
pays to have a quality drill string. 
Operators buy Spang Drill Pipe because 
they know that its performance has 
been proven in countless wells. 

Look at these features of the two 
types of Spang Tool Joints. 


Spangweld —Tool joints are welded to 
the drill pipe by an automatically con- 
trolled operation assuring accurate align- 
ment and a high quality weld. Welding 
permits a streamlined contour and a 
reduced initial cost due to elimination of 
numerous machining operations. 


Spang Double Seal Shrink Thread- 
Tool joints can be removed and re- 
placed in the field, saving the cost of 


returning the string to a field shop. 
Joint design has an outer seal, threads, 
and inner seal all on a single cone. This 
insures uniform, reliable installations 
both at the mill and in the field, and 
completely seals against internal and 
external pressures. 

As well depths and costs increase, 
these are desirable drill pipe features to 
rely on. Moreover, you can get the 
extra protection of Spang Banded Hard- 
facing (either “Banded Medium Den- 
sity” or “Banded High Density”) for 
abrasive service conditions, and Spang 
Plastic Coating for corrosive conditions 
(see below). 

Specify Spang Drill Pipe for your 
tough jobs, and you'll get a good start 
toward lower operating costs! 


If you need maximum protection against corrosion, specify Spang Plastic Coating. Scientifically applied at the mill with 
specially-developed facilities, it is the best you can buy. Available in Spang Drill Pipe, Tubing and Line Pipe (shown here) 


Spangweld and Spang Double Seal Shrink Thread Drill Pipe are available 
4 in a full range of sizes, including diameters for slim hole operations. 


Protect a good drill string with National Collars—next page... 








To insure true straightness, the entire length of a National Drill Collar is carefully gauged. Core samples 
from the trepanning operation are examined and measured for bore concentricity 


Why National Drill Collars give extended service 


Proper joint design and rigorous manu- 
facturing standards are the reasons why 
you obtain outstanding drill string pro- 
tection when you specify National Drill 
Collars. Made from alloy steel, these 
precision collars are hardened and 
tempered full length for high strength. 
True center bores are machined on a 
special lathe designed for this purpose. 
In the threading operation, a_ stress 
relief groove is made in both box and 
pin to provide maximum fatigue 
resistance. 

The results are drill collars that pro- 
mote maximum penetration rates at all 
drilling speeds, and extend the service 
life of your drill string. See a National 
Supply representative soon about the 
drill collar sizes to meet your needs. 





National Drill Collars are simultaneously bored from both ends ona 165-ft 
trepanning lathe especially designed for this purpose 


SPANG-CH 
MAIN OFFICE Ga 
DIVISION TUBULAR OFFICE 
Texas; Fort Worth Texas: lt 
T a, Oklahoma ga erta. Ca 
NATIONAL BLUE OIL FIELD MACHINERY AND EQUIPMENT 
PANG STEEL PIPE AND ELECTRICAL CONDUIT 





Rittenhouse New 
SEPM President 


Gordon Rittenhouse, of the Shell 
Development Company, Houston, 
Texas, has been elected president of 
the Society of Economic Paleontolo- 
gists and Mineralogists. Serving with 
Rittenhouse on the 1958-59 Council 
will be R. V. Hollingsworth, Paleonto- 
logical Laboratory, Midland, Texas, as 
past president; W. M. Furnish, Iowa 
State University, lowa City, Iowa, as 
vice president; Raymond E. Peck, Uni- 
versity of Missouri, Columbia, Mis- 
souri, as secretary-treasurer; M. L. 
Thompson and Charles W. Collinson, 
State Geological Survey, Urbana, Illi- 
nois, as co-editors of the Journal of 
Paleontology, and Jack L. Hough, Uni- 
versity of Illinois, Urbana, as editor of 
the Journal of Sedimentary Petrology 

The new SEPM officers assume the 
responsibility of directing this 1400- 
member organization at the close of 
the 32nd annual meeting of the Society, 
held in Los Angeles, California, March 
10-13. 


Honorary Members 

The Research Committee of SEPM 
unanimously nominated and the So- 
ciety’s Council has elected three honor- 
ary members. They are: Marcus Al- 
bert Hanna, chief paleontologist for 
Gulf Oil Corporation, Houston, Texas. 
Charles Elijah Decker, of Norman, 
Oklahoma, and Hans Ernst Thalmann. 
Stanford University, of Stanford, Cali- 
fornia. The honorary membership cer- 
tificates are formally presented at the 
annual meeting 


Best Paper Awards 

Recipients of the awards for the Best 
Paper in the Journal of Paleontology 
and the Journal of Sedimentary Petro- 
logy for 1956 have also been an- 
nounced. They are Mrs. Christina 
Lockman-Balk, professor of geology at 
the New Mexico Institute of Mining 
& Technology, for her paper, “The 
Evolution of Some Upper Cambrian 
and Lower Ordovician Trilobite 
Families,” and Maurice A. Carrigy, 
now with the National Research Coun- 
cil of Alberta, Edmonton, for “Organic 
Sedimentation in Warnbro Sound, 
Western Australia.” 
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faced with 


unusual 
problems ? 


solve them with new CYPAN*® 
drilling mud conditioner 


Cypan, a high-molecular weight, acrylic-type polymer, is show 
ing superior fluid loss control performance in water-base awd 
oil-emulsion type drilling fluids 

Field use and laboratory tests demonstrate its stability at 
high temperatures and in the presence of contaminants. It 
maintains its effectiveness under widely varying conditions, in 
cluding high dilution with water. It possesses outstanding resist 
ance to fermentation, rarely requires preservative treatment 

CyPpan is available in 50-pound bags through Magnet Cove 
Barium Corporation, distributors in the United States and Can 
ada (and in California, also available through Maceo Corpora 
tion). Ask these drilling mud service companies for informa 
tion on how Cypan can help solve your drilling mud problems 





—_C¥YANAMID _ 


AMERICAN CYANAMID COMPANY 
REFINERY CHEMICALS DEPARTMENT 
30 Rockefeller Plaza, New York 20, N. Y. 





In Conado: North Americon Cyanomid Limited, Toronto and Montreal 
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CENTRALIA WATER FLOOD: 


K. W. Foster 


Mechanical Engineer 
Shell Oil Company 
Centralia, Illinois 


CENTRALIZED remote reading of 
meters, remote tank gaging, automatic 
well testing, and remote operation of a 
pipeline pump station — all this, well 
planned for in advance of operation 

played an important part in the orderly 
but prolific rise in oil production from 
the Centralia water flood in Illinois. In 
one year production leaped from 230 
to 5000 bbl per day. Both the operation 


Pre-Planned 
Automation Pays Off 


A well-instrumented Illinois system of 112 


producing and 97 injection wells jumps daily 
oil production from 230 to 5000 bbl in one year 


trols was given serious consideration 
and wherever automatic devices could 
be justified they were designed and in- 
stalled. Approximately 1000 individual 
pieces of instrumentation were in- 
cluded in the system, including meters, 
pressure gages, control 
perature controllers and indicators, etc. 

Personnel necessary to operate this 
flood include two pumpers (8 hours per 


valves, tem 


require the injection of a total of 66,- 
000,000 bbl of water before depletion, 
is the Devonian limestone, at approxi- 
mately 3000 ft. This formation has 
been a prolific producer in times 
past and now produces large quantities 
of water with small amounts of oil. The 
produced water was previously dis- 
posed of into salt water disposal wells 
throughout the field. This water con 





tains 47,600 ppm chloride, 60 ppm 
hydrogen sulfide, 3040 ppm calcium, 
and 1150 ppm magnesium, is super- 
saturated with calcium carbonate, and 
in general is a very corrosive and foul 
smelling brine. It has no other usable 
purpose. 


of controls and the flood in general day), a plant operator (24 hours per 
have proved very satisfactory. day), and a gager-meter reader (8 
In this flood, the application of con- hours per day) 


This paper, under the title “Instrumentation 
and Controls, Centralia Water Flood, Centralia, 
Illinois,""’ was presented at Petroleum Mechani- 
cal Engineering Conference, sponsored by the 
American Society of Mechanical Engineers, at 
lulsa, September 22-25, 1957. 


Water Source 
Source of water for the Centralia 
water flood, which it is anticipated will 


CENTRALIA WATER FLOOD : HYDROGEN 
SULPHIDE 
OrSPOSAL 
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INJECTION WATER 


FIG. |. Centralia unit's water treating plant is designed to treat 20,000 bb! of water daily, although 
present injection rate is about 15,000 bb! per day. A closed type system minimizes oxygen entry into water 
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‘-The Most Perfect Wire Line 
Spooling System” in the World. 


The NEW LeBus Counterbalance Spooling is the most 
mechanically perfect spooling system yet developed be 
cause of its smooth and correct spooling pattern. It is the 
only system unlimited as to the number of layers to be 
spooled. This type spooling will allow the operator to wear 
down his line to a smaller diameter and still permit better 
service possible than with any other spooling system 

Learn how you can save thousands of dollars by LEBUS 
ENGINEERED SPOOLING. Write for 4th Edition Spooling 
Handbook just off the press! 


LeBus International 
Engineers 


Executive Offices, Sales, Service & 


Rotary type workover r ists now perform with greater efficien 2 ae Warehouse ¢ Longview, Texas 
with — Counterbalance Spool ng r rum Divide ng 
f heavy loads with four, five, six and even mor p Bm ef Nae en werklan ~ 4 Speol.n ng. Ne 2 309.926, 2 204.938 Remo» 
unlimited numbe nell syers Aas - ctl od on the storag side Sees able tne # nding 
drum by use of ictes Die Jer nte 3708 200" Ts20 ry Aco 


LEBUS WORLD HEADQUARTERS pd Sy PYRAMID - HELICAL 
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FIG. 2. Stripping towers, where hydrogen sulfide is removed, it 


makes use of inert gas system. Injection water source is the Devonian 


FIG. 3. Diatomaceous earth filters put the final polish on injection 
and recycled produced water. No hydrogen sulfide is present in pro- 





limestone. 


Most of the water used by the Cen- 
tralia water flood is produced by deep 
well submersible pumps using conven- 
tional switch gear. This water is pro- 
duced along with small amounts of oil 
into a large wash tank. A syphon is 
used to control the water and oil levels. 
The water then travels approximately 
one mile by gravity through a 10-in. 
cement-asbestos pipe to skim tanks at 
the waterflood treating plant 


Water Treating 
The Centralia flood utilizes a closed 
type treating system to minimize Oxy- 


duced water. 


gen entry into the water and subse- 
quent corrosion and formation plug- 
ging problems. The water treating plant 
(shown schematically in Fig. 1) is de- 
signed to handle approximately 20,000 
bbl of water per day although the cur- 
rent recommended injection rate is 
only 15,000 bbl per day. During the 
treating process the source water is 
passed through skim or settling tanks 
to remove oil and solid particles, an- 
thrafilt filters, to remove additional oil 
and solids, stripping towers (Fig. 2), 
where counter current stripping by in- 
ert gas removes the hydrogen sulfide 


gas, and diatomaceous earth filters 
(Fig. 3) to provide the final polish to 
the injection water. Produced water 
also is used for injection but treatment 
of this water consists only of settling 
and anthrafilt and diatomaceous earth 
filtration. No hydrogen sulfide is pres- 
ent in the produced water. 

The water treating plant is practic- 
ally automatic in operation with the 
treating rate automatically adjusting to 
the injection rate. All equipment auto- 
matically shuts down when it reaches 
the limit of its variable range, and with 
the exception of the inert gas genera- 





You get the wost ECONOMIC SER from... 


HERCULES TUBING HEADS 


“TYPE J-5” TUBING HEAD | 


Ideal for flowing or pumping wells or for well servicing and 
repressuring projects. Will suspend 2” tubing to 5!” casing up 
to maximum of 180,000 pounds. Head is full-opening; constructed 
of pressure cast steel tested to over 4,000 psi. HERCULES original 
overhead packing arrangement and hinged slips facilitate installa 
tion and servicing. HERCULES Neoprene Tubing Stripper 
(2”-214"-3") may be used in this head on wells flowing 
intermittently or to wipe tubing. Equipped with safety threads 


“TYPE J-5-S" STRIPPER TUBING HEAD ° 


The dual purpose “Type J-5-S” Stripper Tubing Head is basically 
a “Type J-5” Tubing Head with a bowl (top section) screwed 
into the packing nut thread. The hinged slips, packing and pack 
ing nut are installed in the bow! (top section) with the tubing 
stripper in the body (lower section), thus permitting tubing to be 
run-in or removed under pressure. Test pressure is the same as 
the “Type J-5” Tubing Head 


Telteeeane 


‘MANUFACTURERS OF OIL FIELD EQUIPMENT 
GENERAL OFFICES AND PLANT 


Export Representative: Oil Field Equipment Co., Inc., 


TULSA, OKLAHOMA 
30 Church Street, 


New York 7, N. Y. 


FOR FURTHER INFORMATION ON 
ADVERTISED PRODUCTS. SEE READER SERVICE CARD 
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FIG. 4. Inert gas generators provide source of the inert gas used 
to remove hydrogen sulfide from injection water passing through the 


stripping towers. 


tors and the injection pumps, all auto- 
matically restart when conditions re- 
quire that operations be resumed. 

Flow control. Flow through the 
water treating, plant is, in general, flow 
control by level control. That is, a 
constant level is maintained in the var- 
ious tanks in the treating system and 
the rate is controlled by opening or 
closing of diaphragm valves on the in- 
let or outlet of these tanks. Proportional 
level controllers with displacement type 
floats control the action of the dia- 
phragm valves. As a secondary means 
of control, floatless liquid level con- 
trollers are located on all tanks to start 
or stop appropriate pumps should the 
fluid levels vary from the safe operating 
range of the displacement type level 
controls. Floatless level controls also 
are used to actuate indicating lights 
and sound alarms in case of unusually 
high or low levels. Overflow weirs and 
syphons connected to a waste pit and 
disposal well are provided for emer- 
gency use. Pressure gages throughout 
the system and the remote recording 
of the injection pressure assist the plant 
operator in controlling the flow of 
water through the plant. 


FIG. 6. Automatic well testing begins at this production header. 
The three-way hydramotor valves divert produced fluid into a small 
heater-treater for oil and water separation 


measured. 


then automatically 


FIG. 5. 18 Injection headers, such as this one, take treated and 
pressured injection water and meters it to the individual wells by high 


pressure oscillating disc type meters. Indicating pressure gages for 
each well also are shown here. 


Flow measurement. Flow measure- 
ment in the treating plant is accom- 
plished by several types of meters. In- 
coming source water and produced 
water are measured by propeller type 
meters with remote reading rate indi- 
cators and totalizers. Flow through the 
stripping towers is measured by a vari- 
able area type meter with a transmitter 
and remote reading rate recorder, con- 
troller and totalizer. Variable area 
meters are also used to determine the 
flow rate through each of the diatoma- 
ceous earth filters. Differential mercury 
manometers measure the flow through 
each of the anthrafilt pressure filters 
during normal operation and while 
backwashing. An orifice type meter 
with a differential converter transmitter 
and remote reading rate indicator is 
used to measure the total injection rate. 

Water quality control. Quality of the 
water being injected must be of the 
highest possible order to insure against 
premature plugging of the injection 
wells. Tests are run on the source, pro- 
duced, and mixed injection waters 
every eight hours. Suitable instruments 
are available to permit the following 


tests: 
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1. Millipore filter 

2. Iron content 

3. Oxygen content 

4. Hydrogen sulfide content 

5. Carbonate saturation 

6. pH 

Inert gas generators. Hydrogen sul 
fide is stripped from the Devonian 
source water by passing the water 
through ceramic stripping 
against a counter current flow of inert 
gas. Hydrogen sulfide is removed from 
the water by mechanical stripping and 
is carried off by the inert gas. Gas used 
in this stripping operation is provided 
by three inert gas generators (Fig. 4) 
which burn natural gas under carefully 
controlled conditions. The gas gen 


towers 


erated has an approximate analysis of 
86 percent nitrogen, 12 percent carbon 
dioxide, 1 percent carbon monoxide 
and 1 percent hydrogen, and has a 
volume increase of approximately 9:1 
over the amount of natural gas con 
sumed. Absence of oxygen in this gas 
is essential to the operation and permits 
hydrogen sulfide stripping without pet 
mitting oxygen entry into the injection 
water, thus eliminating corrosion in the 
form of iron oxide 


FIG. 7. Well test programming is done on this unit. The equipment 
also accumulates and prints well test data. Some 220 truly accurate 
well tests are obtained each month 
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The Author 
K. W. Foster is an electrical engineer in the 
electrical and control section of Shell Oil Company's 
technical services division, Houston, 
Texas. He was graduated from Texas A&M 
c ollege in 1949 with a BS degree in electrical 
engineering and in 1950 received a MS degree also 
from Texas A&M. He joined Shell in September 
1950, as a junior engineer, and has held 
engineering positions in North Texas, 
Illinois, and Houston. He assisted in the design 
of the instrumentation and controls at the 
Centralia Water Flood and was associated with the flood during its installation 
and first 18 months of operation 


The inert gas generators are and record gas flow, carbon dioxide 
equipped with instruments to measure content, and oxygen content. A vari- 


GOCOEG 


LONG LIFE 

Heavy-Duty 

POWER A Seing Lond 
TAKE- 

OFF 


Heavy Duty 
Spring Loaded 


77 
Pp E K M | T S tautiole Diee 
HEAVIER | 
JVikekey Dy... —_ 


Lubrication Over Center 


40,000 Hour 
Main Bearings 


No Pilot 
Bearing 


This new Oil Field type ROCKFORD POWER TAKE-OFF handles 
belt loads up to and including 5,000 pounds. Standard com- 
mercial sheaves can be used. You can add to the belt-load 
capacity of your equipment by specifying this ROCKFORD Long 
Life, extra Heavy-Duty POWER TAKE-OFF. 
SEND FOR THIS HANDY BULLETIN | 
Gives dimensions, capacity tables and complete 
specifications. Suggests typical applications. 


ROCKFORD Clutch Division BORG-WARNER 
1303 Eighteenth Ave., Rockford, Ill., U.S.A. Speed 


Export Sales Borg-Warner International — 36 Se. Wabash, Chicago 3, 11. Reducers 
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able area flow meter measures and 
records the water flow through the 
stripping towers and a pneumatic con- 
troller adjusts the gas rate accordingly 
Indicating thermometers show the tem- 
perature of the various cooling waters 
on the generators and an oscillating disc 
type meter is used to measure the flow 
of cooling water. Pressure switches on 
the cooling water system, the incoming 
gas line, and the suction and discharge 
sides of the reciprocating gas compres 
sors actuate lights and alarms to aid in 
the operation of this equipment and 
shut down the generators in the event 
of trouble. Relief valves, control valves, 
automatic drips, and other pieces of in 
strumentation make these generators 
automatic in operation except for 
Start-up. 

Injection pumps. Two high-pressure 
vertical turbine type pumps provide the 
necessary pressure for the injection 
water. Each has a capacity of 20,000 
bbl per day at approximately 825 psi 
These pumps are powered by 350 hp, 
3500 rpm _ squirrel cage induction 
motors which have outdoor cabinetrol 
control equipment and are started di- 
rectly across the line. Controls are pro 
vided to shut down the pumps under 
excess or no flow conditions, when the 
water level in the clearwell tank falls 
below a predetermined level and in 
case of an overload, short circuit or ex 
cessive motor bearing temperatures. A 
pressure controller on the injection line 
actuates a diaphragm valve so that the 
pumps are always started against a 
closed discharge. Circuitry also is pro 
vided so that only one pump can be 
run at a time and a time delay is in 
cluded so that the pumps will not shut 
down on momentary power interrup- 
tions. Internal electrical heaters are 
energized whenever a motor is shut 
down to prevent condensation from 
forming in the windings. 

Injection system. Injection water 
after being pressurized by the injection 
pumps flows through a trunk line to 18 
injection headers (Fig. 5). At these 
headers the water is metered to the 
individual wells by high-pressure oscil- 
lating disc type meters. Control of the 
flow rate to individual wells is accom 
plished by adjusting a hand operated 
flow control valve for each well. An 
indicating pressure gage for each well 
is also located at these headers 


Production 

Producing wells. All 112 producing 
wells in the water flood are pumped 
with conventional beam units of var- 
ious sizes. These units are powered by 
three phase, 440-v, high starting torque, 
low starting current, medium slip, 
squirrel cage induction motors. Motor 
controls consist of conventional oil 
field motor controllers with three coil 
overloads and time delayed restarting 
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Hurry up! 


YOU DON’T HAVE TO BABY 
WECO UNIONS 


Your rigging-up goes at top speed when you've 
got WECO on the job. High grade steel, forged into 
strong subs and nuts enables WECO Unions to take the rough 
handling of fast make-up on job after job. Positive action of WECO’s 
full circle ball and cone metal-to-metal seating provides perfect sealing under 
all service conditions. 


You never have to worry about high-pressure, shock, surge or 
vibration breaking the seals on your WECO equipped piping. 
WECO Unions are available at supply stores everywhere, 


in sizes 1” through 12”, in pressures from 1,000 through 15,000 psi. 


WELL EQUIPMENT MFG. CORP. 


HOUSTON, TEXAS 





Division of CHIKSAN COMPANY a subsidiary of 
FOOD MACHINERY AND CHEMICAL CORPORATION 
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Dual element fuses are used as extra 
overload protection for the motors. 
Automatic intermittent pumping is 
provided by a time clock in each motor 
control. 

Automatic well testing. One of the 
time consuming duties of a pumper in 
the oil field is obtaining an adequate 
number of accurate well tests. These 
well tests are used in numerous engi- 
neering calculations and are the basis 
for many management decisions. In 
order to obtain the desired number of 
accurate tests on the 112 producing 
wells in the Centralia flood with the 
least Operating labor and at a mini- 
mum cost, automatic well testing equip- 
ment was designed and installed. 

Eight well test stations were selected, 
each serving 10 to 18 wells, depending 
on terrain, etc., and providing at least 
one, and in most cases two, 24-hour 
well tests for each well per month. At 
each station, the test facilities auto- 
matically select the well to be tested, 
separate with heat and meter the water 
and oil produced, and record well test 
results in a printed form. This record 
includes the date, time, field, well num- 
ber, and barrels of oil and water to the 
nearest one-tenth barrel. An additional 
counter is provided to record gas pro- 
duction if desired. 

Automatic well testing begins at the 
production header shown in Fig. 6, 
where a three-way hydramotor valve 
is utilized to divert produced fluid into 
a small heater-treater where the oil and 
water are separated. The separated 
fluids, after accumulating in small 
tanks at the outlets of the treater, are 
pumped at an optimum rate through 
their respective meters. Impulse type 
registers on the meters cause an elec- 
trical contact closure each tenth of a 
barrel. These contact closures actuate 
appropriate counters in the recorder. 
Programming of well tests, accumulat- 
ing of data, and printing of test results 
are all accomplished by the well test 
unit shown in Fig. 7. A schematic dia- 
gram of the automatic well testing fa- 
cilities is shown in Fig. 8. These well 
test facilities were placed in operation 
in May 1956, and have operated very 
satisfactorily. In excess of 220 well 
tests are consistently obtained each 
month with an accuracy unobtainable 
by previously used methods of well 
testing. 

Operations recording, As a further 
aid to the pumpers in the Centralia unit 
a 20-point hammer type operations 
recorder was installed at each of the 
eight test stations. These operations 
recorders are actuated by a flow switch 
in each individual well flow line and 
make a record of each well’s producing 
time. This record affords the pumper a 
convenient way of quickly checking the 
operation of his many producing wells. 
The operations recorder is shown in 
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FIG. 8. Schematic diagram of automatic well testing facilities outlines operation of well tests 


and fluid flow. 


Fig. 7. 

Oil handling facilities. The produced 
fluids from all wells in the Centralia 
unit are conveyed via individual flow 
lines to production headers and then 
by a trunk line to the water treating 
plant site where the oil and water are 
separated, the oil stored and sold, and 
the water used for injection. 

As the produced fluids enter the 
treating plant site they pass through a 
series of heat exchangers where they 
are preheated by the oil to stock and 
the inert gas generator cooling water. 
Produced fluids are then routed to 
free water knockouts and treaters 
where the oil and water are separated. 
Produced water goes to the water treat- 
ing plant and oil goes to storage by way 
of the stock oil heat exchanger. 

Oil storage at the Centralia flood 
consists of four 5000-bbl steel tanks 
equipped with ground level and remote 
gaging, ground level thiefing, continu- 
ous tank temperature recording, and 
automatic recirculating of tank bot- 
toms. The automatic tank bottom re- 
circulating system for this battery was 
designed so that as the inlet to each 
tank is opened for filling, the drain line 
is automatically opened and the circu 
lating pump is started. Tank bottoms 
are then circulated through the treat- 
ing system for one hour. This elimi- 
nates bs&w build-up in the bottom of 
the tanks and the attendant tank clean- 
ing losses and expenses. 


Pipeline Pump Station 

A portion of oil from the Centralia 
water flood storage tanks is pumped 
via Shell-operated pipeline to Sandoval, 
some six miles distant. Pump station 
for this pipeline is located approxi- 
mately one-quarter mile from the water 
treating plant and to expedite operation 
of this pump station, remote controls 
were installed in the waterflood office. 
These remote controls consist of push- 
buttons to start or stop either of two 
electric motor driven pipeline pumps 
and open or close the discharge valve 
on storage tanks at the pump station 
Indicating lights show operating condi- 
tion of motors and valves and a pres- 
sure recorder records pipeline pres- 
sure. Remote gaging of pump station 
storage tank also is provided. Other 
control equipment located at the pump 
Station protects pumps and motors 
from overloads and shuts down the 
pumps in case of abnormally high or 
low line pressure or when the storage 
tanks have emptied. 
Operating Personnel 

Extensive use of instrumentation 
and controls for the Centralia water 
flood has made it possible to operate 
the 112 producing wells and 97 injec- 
tion wells with two pumpers and a 
combination gager-meter man. These 
men work eight hours a day, seven days 
a week. Plant operations are handled 
by one operator on three shifts, seven 
days a week. x*** 
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Why spend 150% more for your tool joints? 


Records show that Hughes 


give you service equal to two and 
of non-hardfaced joints ...at a fraction 
1 operators 


For that reason most contractors and 


xpect to use their drilling strings 
formations buy hardfaced joints 
— 


Hughes tool joints are hardtaced 
loped carbide hardfacing 


- , 
ae lol 


HARDFACING 


fapered nd square 


\ y. HUGHES TOOL COMPANY - Houston TEXAS 


DEVELOPERS “FLASHWELCT 








WHEN YOU RELY ON HUGHES 
THE GUESSWORK OUT OF BIT 


. Complete stock of bits 


Aerial view of Hughes plant 


What Hughes offers 


in require d $1Zes 


and types manufactured in sufficient quan 


tities to meet the needs of the entire nal 


BSS 


Bit recommendation service: | | 
make 


ram 


omrne nade d 
based on 


vreatest rock bit experience 


available to you a res 


for any area the industri 


7 


And you can get information which will ¢ nable 


you to correlate bit types with formations, wit! 
your drilling practice and hydraulic capacity of 
your equipment 

hyd ili 


tting the most out 


Also, Hughes has two copyrighted 


can aid you in ye 


bulletins that 


of your present equipment and in the selection 
ot new equipment 
. Continuous drilling research . . . carried 


on in the laboratory and field for nearly a halt 


entury. Facts obtained in the laboratory and 


world’s largest and most modernly equipped rock bit manutactur 
Also located within the 70-acre area is the block-long Hughes Researct 


YOU TAKE 
SELECTION 





ng plant 


and Engineering Labor ry 


Drilling Industry 


. Industrywide organization 2nd system 


ithermn iInformatior and torecastil 
I 1 dri ire | 
it no matte vere you drill, Hug! 
¢ i ind ty pe ll be a tlal 
oul inti ur drill eme 
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TOOL COMPANY 


weuntTow tree 
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DEEPER DRILLING TREND SEEN 
IN AAODC ’57 STATISTICS 


Drilling time rate holds steady; contract cost 
drops to $4.60 per ft — lowest in 10 years 


UNITED STATES DRILLING TRENDS 


AVERAGE WELL DEPTH in the 
U.S. last year was 4120 ft, reports the 
American Association of Oilwell Drill- 
ing Contractors, reflecting the definite 
trend to deeper drilling necessary to 
find new oil reserves. 

The average depth was greater in 
1957 than in any previous year, an- 
nounced the association in its annual 4000 
compilation of drilling statistics. In 
1956 the average depth was 4022 ft and 4500 “ a aor 
was 4044 ft in 1955. FIG. 1. Drill bits went deeper in ‘57 to set a new well depth average of 4120 ft. Previous 

deepest year was in 1952 when the average well depth was 4060 ft 





Completions Decline 


Total well completions last year 
showed a 7.9 percent decline from TABLE 1. Comparison of Drilling Costs. 


1956. Last year’s total of 53,668 was 94] 1945 947 1948 444 Ow 
down 4603 from the 1956 record high 
of 58,271. Because of the fewer wells Labor costs 

I 


quipment costs 


drilled, total footage was down more Merci 
liscellaneous 


than 13,000,000 ft from the previous oie 
year, to 221,112,160. Total rotary 
“For the first time since World War drilling costs 
. : *Drilling prices 
II drilling activity was appreciably be- Uriling price 
low the predicted levels for any given Petiice, toa 
ns 4 d Average drilling 
year,” Brad Mills, AAODC executive time (days Ow) 5 & x 
vice president commented in a letter! 
ae *For drilling in same or similar fields to comparable depth 
to AAODC members. “This was due NOTE: “Rate of Penetration” has been dropped because of 
to a combination of circumstances, in- Se 
cluding (1) softening of the general TABLE 2. United States Drilling Trends. 
economic picture; (2) lowered con- ot 
otal 
sumption of petroleum products, (3) new wells 
continuation of heavy imports, and (4) 1 eal completed 
increased expenditures on foreign drill- 935 24,851 
ing operations, — 


footage basis 


Drilling Time Steady 
Average drilling time (in days) 
failed to show any decrease from last 
year’s figure. The time, however, is 54 
percent of that required to drill similar 
wells of the same depth in 1941. 
Continued operation of older and 
less efficient rigs by U. S. contractors er 
is cited as a primary reason for this 8,062 5} 17 7! S.616,04 
significant failure to improve the aver- eS 9.0 | 39,395,907 
age drilling time in 1957. New rig pur- — 5'879 — oe nie 
chases for domestic operations were at 953 g 97 . on 2 54) 97.920 000 
a very low level during the year, Mills 53 5 5 10 , 15, 940.25 
pointed out. a 9 229, M01 4 
In previous statements, the AAODC 
has maintained that the current level 
of contractor income is generally too 
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10-YEAR U. S. DRILLING COST TRENDS 
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Statistical charts by A of Oilwell Drilling Contractors. 


FIG. 2. Average contract cost per foot has dropped steadily since 1952. This cost is 
becoming a smaller portion of the total well cost per foot. In 1957, the contract cost was 
$4.60 per ft; the total well cost per foot was $14.00. 








SPANG 


DRILLING BITS 





Die Forged... Completely Heat 
Treated They Drill More Hole 
for Less Cost 


Made in Butler, Pa . used ‘round 
the world... SPANG BITS are BEST: 


DIE-FORGED — gives uniform section from end 
to end 


FULLY HEAT-TREATED—they have moximum 
grain refinement assuring stronger pin, collars 
and blade sections 


TOUGH BLADE SECTIONS—means maximum 


penetration in hardest formations 


PROPER DESIGNED WATER COURSES— pro 
viding better mixing, more room for cuttings 
and allowing faster drilling 


SEMI-DRESSED DRILLING ENDS—bits dress 
out to gage quicker with fewer heating 


SELECT YOUR STEEL—made in high carbon 
and two grades of alloy steel—select the 





low to allow for adequate replacement 
of equipment as it wears out. Mills 
pointed out that the statistical summary 
bears out this conclusion, as the aver- 
age contract cost per foot fell in 1957 
to a 10-year low of $4.60. Total drill 
ing cost per foot, which includes mate 
rials and services in addition to that 
provided by the contractor, rose to an 
all-time high of $14 


Costs Cut Deeper 

“Contractor charges to the operator 
are only 32.8 percent of the total costs 
of drilling,” Mills explained. “The rise 
in total costs is due to increases in the 
prices of steel goods of all kinds, trans- 
portation, materials, labor and other 
charges paid directly by the operator.” 

The statistical summaries showed 
that contractors continued to drill most 


U. S. wells, an indicated 93 percent 
Contractor-drilled footage amounted to 
205,634,309, with 49,911 well com- 
pletions. 


The AAODC tabulations are based 
on weighted averages of figures ob- 
tained by a national survey of opera- 
tors and contractors. Price compari- 
sons are based on drilling in same or 
similar fields to comparable depths, 
and are not intended to indicate a pre- 
vailing price structure in any given 
area. 


The Future? 

“The year 1958 offers problems that 
make it extremely difficult to forecast 
activity for this period,” Mills observed 
“However, if we are to maintain ade- 
quate reserves for the future, a drilling 
program somewhat comparable to that 
of the past few years must be carried 
out.” xx 











one best suited for your conditions 


USE SPANG BITS- 
THEY ARE BEST 
for YOUR OPERATION 


SEE COMPOSITE CATALOG 
for ENTIRE LINE! 


SPANG & COMPANY 


BUTLER, PA. 





DEPT. 0-7 


For over 60 years manufacturers of Spang Weidiless Jars and a 
complete line of Cable System Drilling and Fishing Tools for oil 
and gas wells, water wells, prospect drilling and shot blast holes 


FOR FURTHER INFORMATION ON 
ADVERTISED PRODUCTS, SEE READER SERVICE CARD 
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"GO ON! — 
IT'S A ‘TREE’, ISN'T IT?” 
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Check 
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- 
ad 


\ phone: ...join the thousands 


B-125 


who enjoy a personal subscription to 


# |hngineer 


WITH A PERSONAL 
SUBSCRIPTION — 

Each issue comes to you direct; no 
waiting for your turn to see a “pass- 
along” copy every month. 

You never miss an important issue; 
no copies misplaced enroute to you. 
You read issues at your conven- 
ience . . . at home or at work. 


L You can file articles or entire issues 


for personal reference; 93 out of 


100 subscribers do! 


YF vou have an opportunity to order 
up-to-date Handbooks; several new 
ones are reprinted from “The Engi- 
neer's” four Editions every year as a 


special service to subscribers. 


These advantages cost less than a penny a day — 





Order your personal subscription now 


OK, begin my subscription to the Edition | have checked: 


SPECIALIZED EDITIONS 


THE PETROLEUM ENGINEER, Drilling & Producing ) $3 ONE Yr. 

THE REFINING ENGINEER ) $3 ONE YR. 

THE PIPELINE ENGINEER $3 ONE YR. 
INTEGRATED EDITION 

THE PETROLEUM ENGINEER FOR MANAGEMENT .. $8 ONE YR. 


NAME 


TITLE OR POSITION 


COMPANY 


ADDRESS 


CITY 


SAVE 
$6 THREE YRS. 
$6 THREE YRS. 
$6 THREE YRS. 


$18 THREE YRS. 


ZONE STATE 


PAYMENT ENCLOSED 
BLL ME 0 
BILL COMPANY 


HOME 
COMPANY 


DONT FILL IN 
Number 

Dote 

Amount 


Folio 








Please check all divisions 
of industry engoged in 
] Drilling 
[_} Drilling Contractor 
[} Producing 
Ind. Producer 
] Pipe Line 
] Pipe Line Contractor 
} Natural Gasoline 
] Refining 
Refining Contractor 
[} Petrochemical 
(_) Supply Company 
[_] Service Company 





MAIL TO THE PETROLEUM ENGINEER PUBLISHING COMPANY + P20, BOX 1589 + DALLAS 21, TEXAS 
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DOWELL RECENTLY PERFORMED THIS REC 


IN ALL AREAS now, powerful, remote-controlled 
Allison-powered pumpers are available to make 
high-injection-rate fracturing economical. This mighty 
aircraft engine, heart of the pumping unit, has a maxi- 
mum rating of 1500 horsepower and delivers 600 hy- 


draulic horsepower from Dowell’s high volume pumps. 


ORD-BREAKING HIGH-INJECTION-RATE TREATMENT AVERAGING 


HIGH-INJECTION-RATE FRACTURING BY 


Many operators are going to high-injection-rate fracturing for 
one simple reason. It gives them more oil for their money! 

At first this may seem strange. More equipment is required for 
the treatment. The tubing string may have to be pulled. 

When all factors are taken into consideration, the cost per job 
is considerably higher—but the results are often startlingly better. 

Many wells that do not respond well to fracturing down tubing 
show excellent results when tubing is pulled and injection rates are 
increased. The graph on the next page is an example of this fact as 
proved in one producing field. 


To help make high-injection-rate fracturing practical, Dowell 











Before frecroring After fracturing 1 excnerehy 2 moaths 5 mboths 4 moerbs 





IN YOAKUM COUNTY, WEST TEXAS, a study was made by oil company engi 
neers, comparing the results of high-injection-rate fracturing down casing with low 
injection-rate fracturing down tubing. This study showed that casing jobs yielded 
far better results. The average initial increase was over 12 times as great. More 
important, however, production held up far better as shown on the graph 


NEAR SHREVEPORT, LOUISIANA, as well as other areas, some operators use 
Fixafrac® or ball sealers to improve the effects of high-injection-rate fracturing 


Temporary plugging materials help spread the force of the treatment over the 
71 BBLS./MIN. WITH 6250 HHP. entire face of the pay for better results. 


DOWELL-FOR GOOD ULTIMATE RECOVERY 


developed the remote-controlled pumper powered by an Allison 
aircraft engine. This is still the most powerful unit—pound for 
pound—in general use. 


Take advantage of the experience Dowell has accumulated in this 

service. For full information on the advantages of high-injection-rate 

fracturing, call any of the 165 Dowell service points in the United 

States and Canada; in Venezuela, contact United Oilwell Service. ; 

Dowell Incorporated, Tulsa 1, Oklahoma. PULLING TUBING can be one of the greatest aids 
to high-injection-rate fracturing. Many operators have 
found that the cost of pulling tubing amounts to only 

Services for the oil industry a small per cent of the total cost of fracturing. Yet 


the production increase sometimes is more than twice 
A SERVICE SUBSIDIARY OF THE DOW CHEMICAL COMPANY as great. 





draulic horsepower from Dowell’s high volume pumps. 


The Petroleum Engineers 


CONTINUOUS TABLES 


To help make high-injection-rate fracturing practical, Dowell 
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Experience to date in air and gas drilling operations in- 
dicates that drilling efficiency is dependent to a consider- 
able degree upon the circulation system. In essence an- 
nular velocities must be maintained sufficiently high to 
remove cuttings and the design of drilling strings must be 
such as to reduce pressure losses in the system. 

The following has been compiled to assist in approx- 
mating the volumes of air or gas required and bottom- 
hole pressures. To further simplify this work the prob- 
lem is divided into its two components; (1) the determi- 
nation of volume requirements and (2) determination of 
pressure loss. 

Volume Requirements 

Charts 1, 2 and 3 have been prepared by K. M. Nicol- 
son of the Standard Oil Company of California for use 
in estimating bottom-hole pressure and volume require- 
| ments. Further discussion of this subject may be obtained 

in his article “Air and Gas Drilling” published in June 

1954, page B-107 in THE PETROLEUM ENGINEER. 

The subject charts are based upon the thermodynamic 

properties of gas and air and upon the equation: 


(dP,,) 4 
(P,) 


\ 2.67 


where 
V Velocity of lifting fluid 
d = Diameter of particle 
P,, = Density of particle 
P, = Density of fluid 


Charts for Air and 
Gas Drilling 


Example of use of charts 1, 2, and 3: 

Example. Assume the following: Depth of hole 4000 
ft, hole size 6%-in., drill-pipe sizes 3'2-in., temperature 
at bottom hole 120 deg. Find volume of free gas re- 
quired to lift %-in. particle. 

Step 1. Refer to Table 1 to determine the equivalent 
diameter to depth ratio, D/L, which for 6%4-in. hole, 
314-in. drill pipe and 4000 ft hole depths is 0.58 x 10°. 


TABLE 1. Equivalent diameter to depth ratio, D/L x 10+ 


Hole Dp size 4), 644 10% 10% 10% 12% ~=« 12% 

Pipe Dp size 23% 3146 316 414 654 414 65 

Depth: 
500 3.1 $6 11.8 10.2 6.7 12.9 4 
1000 1.6 2.3 5.9 5.1 3 6.5 47 
2000 0.79 1.2 3.0 2.6 7 2 2.3 
3000 0.52 0.77 2.0 1.7 1.1 2.2 1.6 
4000 0.39 O58 1.5 1.3 0.83 1.6 9 
5000 0.31 0.46 2? 1.0 0.67 13 0.94 
6000 0.26 0.38 0.98 0 85 0 56 11 0.78 

Basis: Hydraulie radius of annulus D ; Dp) 

Equivalent diameter of the annulus, D Dy Dp 


Step 2. On Chart 2 enter chart at 4-in. particle size, 
find intersection with D/L ratio of 0.58 and read bottom- 
hole pressure of 145 psia. 

Step 3. On Chart 2 enter at gas pressure of 145 psia, 
find intersection with bottom-hole temperature of 120 
deg, project to intersection with 1%4-in. particle diameter. 
Note: Density of gas under these conditions of 0.46 








| D/L RATIOXx10% | | 
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PARTICLE SIZE,D,IN ABSOLUTE GAS PRESSURE,P,PS.I1A 


CHART 1. 














B-130 THE PETROLEUM ENGINEER, March, 1958 








A SERVICE SUBSIDIARY OF THE DOW CHEMICAL COMPANT 


as gpieat. 
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Ib per cu ft. Project vertically to read gas velocity of 25 
ft per sec. This is the required velocity of 0.46 Ib per 
cu ft gas which will float a 4 -in. particle. 

Step 4. To determine required compressor capacity to 
provide above determined amount of gas, enter Chart 3 
at velocity of 25 ft per second, find intersection with an- 
nual area of the 614-in. hole and 3'-in. drill pipe of 22 


sq in., project horizontally to intersection with gas density 
of 0.46 lb per cu ft and read free gas volume of 3,100,- 
000 cu ft per day at standard conditions of 68 F and 
14.7 psia. 

If the example were desired for air drilling, the amount 
of air may be determined in the same manner and read 
on the same air scale in Chart 3. 
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CHART 3. 
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SCRATCHERS 
CENTRALIZERS 




















Pioneers in the Gield 


Complete field service is included when 
you specify B and W Scratchers and 
Centralizers. Our experienced service 
men, located in all active drilling areas, 
will install equipment and assist through- 
out the entire cementing operation 


|: fa 


Well Completion Specialists 
WEST COAST 


GULF COAST 
Box 5266 
Houston 12, Texas 
Phone WA 3-6603 


Torrance, California 
Phone FAculty 1-2463 
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Buchanan Heads 
1958 Officer Slate 


George S. Buchanan, director of 
Husky Oil Company, Cody, Wyoming, 
will become the 42nd president of the 
American Association of Petroleum 
Geolgoists on March 13. Serving 
with Buchanan on the 1958-59 execu- 
tive committee of the organization will 
be Graham B. Moody, consulting geo- 
logist, Berkeley, California, as past 
president; the present editor of the 
AAPG monthly Bulletin of Petroleum 
Geology, Sherman A. Wengerd, pro- 
fessor of geology, University of New 
Mexico, Albuquerque, and two other 
newly elected officers: Vice President 
Gordon I. Atwater, senior member of 
Atwater, Cowan & Associates, New 
Orleans, Louisiana, and Secretary- 
Treasurer Harold T. Morley, chief 
geologist, Pan American Petroleum 
Corporation, Tulsa, Oklahoma. 

The new slate of AAPG officers will 
assume the responsibility of directing 
the 14,000-member organization at the 
close of the 43rd annual meeting of the 
association being held at the Biltmore 
Hotel, Los Angeles, California, March 
10-13. 

Retiring members of the present 
AAPG Executive Committee are Past- 


President Theo A. Link, president, 
Cree Oil of Canada, Ltd., Calgary, Al- 
berta, and Toronto, Ontario; Vice 
President Byron W. Beebe, vice presi- 
dent and director of production, Keat- 
ing Drilling Company, Oklahoma City, 
and Secretary-Treasurer William J. 
Hilseweck, partner, Blackwood & 
Nichols, Dallas, Texas. 

President-elect Buchanan is a native 
of Colorado. After receiving the MS 
degree in geology from the University 
of Michigan in 1924, Buchanan was 
employed by the Pure Oil Company as 
a paleontologist, in Tulsa, Oklahoma. 
He later joined the Carter Oil Com- 
pany as a_ paleontologist-geologist. 
From 1928 to 1933 he was director, 
and chief geologist for the Tulsa Oil 
Company. From 1934-39, Buchanan 
was president and director of Adams 
Oil & Gas Company in Houston. Dur- 
ing the years of 1940-44 he was presi- 
dent and director of the Adams Oil 
& Gas Company in Houston. During 
the vears of 1940-44 he was president 
and director of the Yegua Corporation 
in Houston, and vice president of the 
Sohio Petroleum Company of Houston 
from 1944 to 1953. Since 1953 he has 
been vice president and director of the 
Husky Oil Company of Cody, 
Wyoming 


WHIP DOWNHOLE MILLING COSTS 
WITH KINZBACH SPEEDMILLS 





TYPE 155 


Continuously renewed multiple cutting edges, 1n optimum arrangement 
with tool shape, work contact areas, flushing passages, and other factors 
combine to make Kinzbach Speedmills highly efficient for downhole 


metal cutting operations. 


Kinzbach Speedmills cut rapidly, leave clean work surfaces, and 
may be run under severe weight and speed conditions. 
Types available for every downhole milling problem. 


KINZBACH TOOL CO., INC. 


HOUSTON, TEXAS 
EXPORT: 74 TRINITY PLACE, NEW YORK, N.Y. 


P. O. Box 277 e 


FOR FURTHER INFORMATION ON 
APVFRTIGCED PRODUCTS SEE RFADER SERVICE CARD 





THE PETROLEUM ENGINEER, Morch, 1958 











CHRISTENSEN S sSanmssnccue PR()(TS§ 


Reduces Coring Cos 


... by crediting all usable diamonds to the buyer 


after many hours of core bit use .. . 


by matching core bits and barrels to the 
formation for maximum core recovery and 
minimum bit damage under any conditions . 


by thorough, painstaking salvage process 
after bit use that Zuarantees greatest possible 
diamond recovery for lowest net bit cost. 





With cores so essential for exploration, 
field development and reservoir data, 
call the Christensen engineer to obtain 
vital cores at “less cost per foot.” 




















Illustration shows used bit ready 


for immersion in electric acid bath DIAM ‘ 
which releases the diamonds from 
the matrix metal. PRODUETS 


Do you have our catalog? 1937 SOUTH 2nd WEST SALT LAKE CITY, UTAH 


Write today for SD-608. 
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.... Martin Plungers and the Martin Method 
of Installation® 
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The gaps between the Martin Rings cause 













fluid turbulence which slows down slippage 
past the Martin Plunger — just as a rough 
road slows down your driving speed. Actually, 
the Martin Plunger maintains pumping effici- 
ency with a looser fit than is possible with 


a smooth surface plunger. 


*See the complete Martin Catalog and instructions 
in the 1957 Composite Catalog. 


JOHN N. MARTIN 
WMauufacturer 


9 W. BRADY e TULSA, OKLA. 


Kantzer Named President, 
Society of Petroleum Engineers 


Basil P. Kantzer, manager of opera- 
tions of the Gulf Division of the Union 
Oil Company of California, was in- 
stalled as 1958 president of the Society 
of Petroleum Engineers of AIME at 
the annual AIME Meeting, February 
16-20, in New York. 

Vice presidents for 1958 are B. L. 
Francis, assistant division manager for 
The Texas Company, New Orleans, 
and E. N. Van Duzee, production man- 
ager of Sheil Oil Company’s Midland, 
Texas, area. 

Kantzer joined Union of California 
in 1934 as a roustabout after receiving 
a petroleum engineering degree from 
Stanford University. By 1942 he had 
progressed to division foreman and in 
1943 was named chief production engi- 
neer. Kantzer assumed the position of 
manager of California field operations 
in 1948, and in 1950 was promoted to 
manager of natural gas and gasoline, 
both domestic and foreign. He assumed 
his present position in 1955. 

Francis holds a petroleum engineer- 
ing degree from Louisiana State Uni- 
versity and joined The Texas Company 
shortly after graduating in 1941. In 
1950 he became district petroleum en- 
gineer for the Houma district, and in 


1952 was named assistant division 
petroleum engineer. He assumed his 
present position in 1955. Francis has 
held various offices in tne Delta sec- 
tion of AIME, including chairmea in 
1955 and a director in 1956. 

Van Duzee received a degree in min- 
ing engineering from the University of 
Minnesota in 1926 and immediately 
joined Roxana Petroleum Corporation, 
predecessor of Shell Oil Company. In 
1939 he was made manager of the 
New Orleans area. After completing a 
years’ assignment in Shell’s New York 
office, he was named to his present posi- 
tion in 1947. Van Duzee has served 
as vice chairman of the Delta section 
and as a member of the Society execu- 
tive committee from 1952 until 1955. 
Board of Directors 

Also installed were five new mem- 
bers of the Society of Petroleum Engi- 
neers Board of Directors who will be- 
gin serving staggered terms in 1958. 

R. A. Morse (three-year term), as- 
sociate director of research for Gulf 
Research & Development Company, 
Pittsburgh, was 1953 chairman of the 
Society publications committee and in 
1957 served as chairman of the Society 
technology committee. 


Harry D. Campbell (three-year 
term), president and general manager 
of Franco Western Oil Company, 
Bakersfield, California, in 1954 and 
1955 was an AIME section delegate 
and was chairman of the San Joaquin 
Valley local section in 1954. 

Roy A. Bobo (three-year term), di- 
rector of the drilling engineering divi- 
sion of Phillips Petroleum Company’s 
production department, is a past chair- 
man of the Gulf Coast section of 
AIME and in 1956 was chairman of 
the Society technology committee. 

Raymond E. Howard (two-year 
term), regional petroleum engineer of 
the West Texas-New Mexico region for 
The Atlantic Refining Company, was 
the first chairman of the Society sec- 
tion conference and has served as a 
member of the Society membership, 
nominating, and technology com 
mittees. 

Raoul J. Bethancourt 
term), division staff petroleum engi- 
neer for the Sun Oil Company, Dallas, 
helped organize the Southwest Texas 
section of AIME and was section chair- 
man in 1949 and section delegate in 
1948 and 1949. He also served as 1956 
chairman of the Society admissions 


(one-year 


committee and as 1957 chairman of 
the Dallas local section. 


Ask about the NEW OTIS 
BALL-TYPE SUB-SURFACE 


SAFETY VALVES | 


Lake Maracaibo Field, Venezuela 


42> 


Proven, dependable tubing and/or casing 
flow protection especially designed for 
large-volume wells... full-opening... 
surface-controlled... completely automatic 


OTIS /Branches Throughout the Oil Country 
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Rimrock, IPC Plot Joint Venture 


International Products Corporation 
and Rimrock Tidelands, Inc. will share 
in development of a 7,500,000-acre 
concession granted by the Paraguayan 
Government. A Rimrock rig is on the 
move from Louisiana to “put feet” to 
the proposed venture. 

The concession consists of 3 tracts 
in the Chaco region of Paraguay, in the 
same general area where Pure Oil Com- 
pany has announced plans to com- 
mence drilling operations immediately 
on its concession. 

Two of the tracts totaling about 
4,000,000 acres, lie along and parallel 
the Bolivian and Argentine borders. 
They are located close to 5 Bolivian 


VENEZUELA 


Lake Test Flows 4040 Bbi 

Closely watched Centro 3X, in Lake 
Maracaibo, has been completed flow- 
ing 4040 bbl per day. The exploratory 
well is a joint venture operated by Sig- 
nal Oil and Gas of Venezuela, operator 
of a 28,000-acre concession in the lake 
for foreign subsidiaries of Signal, Han- 
cock, Pure, and Ohio Standard. 

The well flowed 41.3 deg gravity oil 
cutting 2/10 of one percent. Centro 3X 
was perforated in several more sections 
of the same zone in which a previous 
exploratory well, Centro 2X, was 
tested. One exploratory rig and one de- 
velopment rig are working on the Lake 
Maracaibo concession. 
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and 3 Argentine oil and gas fields, 
which are productive in the Devonian 
formation. The third tract of about 
3,500,000 acres adjoins the Pure Oil 
concession in northeastern Paraguay. 

Rimrock Tidelands will be the oper- 
ator and drilling contractor for the oil 
exploratory program. International 
Products’ extensive facilities in Para- 
guay, including machine shops, foun- 
dries, surface and air transportation, 
will be used to support the exploratory 
operations. Immediate plans are being 
made to transport one of Rimrock 
Tideland’s drilling rigs in the Louisiana 
Gulf Coast area to Paraguay for the 
earliest possible commencement of 
drilling operations. 


CANADA 


Gas Discovery in Foothills 

Shell Oil Company of Canada, Ltd., 
has reported a gas discovery in the 
Devonian formation at its Panther 
River No, 1, in the foothills area of Al- 
berta. Well is about 60 miles northwest 
of Calgary and 30 miles northeast of 
Banff. Early tests of the Fairholme sec- 
tion of the Devonian between 9009 
and 9116 ft brought gas to the surface 
immediately, which built up to a maxi- 
mum rate of 7,200,000 cu ft daily be- 
fore shut in. Further tests are being 
made. Top of the Fairholme zone was 
called at 8988 ft. This is the first foot- 
hills discovery in this zone, thus open- 
ing a new area for gas exploration. 





LIBYA 


Rig Nearing Desert Site; 
May Test to 15,000 Ft 

Some 7500 tons of drilling equip- 
ment and supplies are making the long 
journey from Tripoli into the desert 
where Oasis Oil Company of Libya’s 
first exploratory well will be drilled 

Oasis Oil is a wholly owned subsidi- 
ary of the Ohio Oil Company and is 
the operating company for Libyan con- 
cessions totaling nearly 62,000,000 
acres. Ohio Oil, Continental Oil, and 
Amerada Petroleum hold undivided 
one-third interest in these concessions. 

The equipment, which was shipped 
from the U. S., was loaded at Tripoli 
on trucks and moved east 325 miles 
on a paved road along the seacoast. The 
caravan then will turn south from the 
Gulf of Sirte and roll over the desert 
for 75 miles to the test site. 

International Drilling Company, N. 
V., which has contract for the well, ex- 
pects to be rigged up and ready to spud 
the exploratory test before the end of 
April. The wildcat will test a long 
north-south trending anticline which 
was mapped by Oasis Oil geologists. 
A seismograph survey followed which 
confirmed the surface work. 

The well may go as deep as 15,000 
ft probing for oil. Drill pipe and suf- 
ficient casing and tubing to carry the 
well to that depth and tube it in the 
event the wildcat well finds oil, already 
have been shipped from the Port of 
Baltimore. 

Casing Set at Third Atshan Try 

Esso Standard (Libya), Inc., Jersey 
Standard subsidiary, is conducting pro- 
duction tests in an attempt to establish 
commercial oil producion in Libya. 
Casing has been set at about 2900 ft 
at the Atshan No. 2, the third Esso 
well drilled. Two previously drilled 
holes were dry. The new prospect is 
in the Fezzan area about 400 miles 
south of Tripoli. 


NEW MEXICO 


Deep Gas Found in Eddy County 

Pan American Petroleum Corpora- 
tion and Buffalo Oil Company have 
jointly completed the Greenwood Unit 
No. 2, as a gas discovery in Eddy 
County. The well produced a poten- 
tial of 6,640,000 cu ft of gas and 840 
bbl of 60 deg condensate a day through 
a 44/64-in. choke from perforated 
zones at 10,912-48 ft and 11,425-38 ft. 

The wildcat find is approximately 
half a mile from the two companies’ 
Greenwood Unit No. 1 which produced 
from a different depth. 
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a network of reservoir knowledge... 


Wherever you're operating, the data you receive will 
carry the added benefits of area-to-area uniformity, 
the use of modern facilities, and practical research 


CORE ANALYSIS + RESERVOIR FLUID ANALYSIS 
WELL LOGGING + ENGINEERING & CONSULTING 
SPECIAL CORE ANALYSIS STUDIES + RESEARCH 


CORE LABORATORIES, Inc. 


8o! cOReE es -£ te a 
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If you have troublesome wells on your lease... 
wells that are hard to keep pumps in due to cor- 
rosive or abrasive fluids... and if the cause of 
Can These your pump trouble is in the valves... the next 
time you're in your supply store ask them to 
show you a set of DuMore™ Balls and Seats. 


Super-Hard DuMore is a super-hard alloy composition that 


affords the highest resistance to wear caused by 
sand cutting, corrosion, or ball pounding. DuMore 
Ball Valves Balls and Seats are non-magnetic, they are cor- 
rosion-proof, and they run especially well in sour 
or sweet crudes, hydrogen sulphide gas, or salt 


Correct Your water brine 


Considering its unusual metallurgical proper- 


—_— 
Pun Trouble? ties (an alloy of chromium, cobalt, and tungsten), 
p . it’s a bargain at any price... yet DuMore costs 
less than premium grade ball valves. Moreover 
the expenses you would eliminate in one pulling 
job alone would more than pay for fitting out 

your pump with DuMore Balls and Seats. 

Try DuMore the next time you run a pump. You 
will be more than satisfied with the service they 
will give you, and you will agree that its the 
‘Best Ball and Seat in the Oil Patch. 


Duliere Calls and Seats 


Made by Harbison-Fischer ¢« Fort Worth 











‘Best Balls and Seats in the Orl Patch” 
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COLORADO 


SE Baca Test Gets Gas, Oil 

Shell Oil Company has an apparent 
gas and oil discovery at its No. 1 Fed- 
eral Land Bank in southeastern Baca 
County. Location is in C SE NE of 
31-34s-44w, west of Lamport townsite 
and about four miles north of the 
Cimarron County, Oklahoma, line. 
Pipe was set in the Cherokee with well 
drilled to TD of 5305 ft. Tests con- 
ducted in the drilling phase in this zone 
yielded 1,800,000 cu ft of gas a day at 
4240-70 ft. The Des Moines, drillstem 
tested at 4096-215 ft, yielded gas at the 
rate of 1,400,000 cu ft of gas per day; 
480 ft of oil and 270 ft of mud and 
water were recovered. Additional tests 
of both zones are to be made. 

Shell is rigging up at its No. 1 Moore, 
about nine miles northeast of the ap 
parent discovery, and will drill to 
5400 ft or to the Mississippian. 


WYOMING 


Confirmation Try at Meyer Gulch 

Hamilton Oil & Gas Corporation is 
drilling under surface on an attempt 
at confirmation to the lone producer 
in the Meyer Gulch field. Located in 
the Big Horn Basin in Washakie 
County, Meyer Gulch was discovered 
by Superior Oil Company in 1955. 

Farmout was given to Hamilton by 
Phillips Petroleum for the new test, 
scheduled to the Phosphoria-Tensleep 
at around 9000 ft, for this northwest 
offset to the discovery well. Meyer 
Gulch lies south and slightly east of 
the Cottonwood Creek field, one of the 
major producing areas in the Big Horn 
Basin. 


TEXAS 


New Tests on Barber's Hill 

An exploration deal to test some 
8000 acres on the outer flanks of Bar- 
ber’s Hill dome in Chambers County 
has been completed between Michael 
T. Halbouty and Kirby Petroleum 
Company, fee owner of the property. 

The acreage, located on all flanks of 
the prolific dome, has been divided into 
exploration blocks. A 13,500-ft Yegua 
test, Halbouty’s No. 1 Wilborn, is 
drilling on one block on the north flank, 
a mile and a half north of nearest Ye- 
gua production. Halbouty is also con- 
ducting geophysical work on some 
4000 acres in the area, at present. 

The arrangement calls for Halbouty 
to carry on a continuous exploration 
program of drilling or geological or 
geophysical work with the hope of es- 
tablishing new and deeper production 
on the outer flanks of the dome which 
has given up more than 100,000,000 
bbl of oil from Miocene, Frio, Vicks- 
burg and Yegua sands. 
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EWES PROOF 


880 


sat PERFORATING 


come avons WELEX. 


Dear Mr. Producer: 


Thank you for your inquiry concerning the Welex Side Wall 
Coring service and your challenge to back up our statement 
that “you get more and bigger cores with Welex Side Wall 
coring which means more available data to you.” 

Dissecting our proof, we have four elements that we believe 
you will agree combine to make Welex Side Wall Coring the 
next best thing to being down inside the well yourself. These 
elements (and you can verify some of them by the accompany- 
ing art) are as follows: 

1. The exclusive Welex stabilizer centralizes the Welex Side 
Wall Coring gun in the hole so that all cores are fired 
at a fixed stand-off from the formation and permits re- 
covery of consistent cores with every barrel. Without a 
stabilizer there is no possible way to control impact and 
subsequent core recovery. 

The Welex Side Wall Coring gun is of rectangular design 
to recover cores even in the deep holes of less than 6” 
diameter. By this design deep well data 1s conveniently 
available. 

Both the powder loads and the core barrels of the Welex 
Side Wall Coring gun may be varied to meet the different 
conditions which exist even in the same hole to msure 
larger cores every time by meeting these requirements 
as indicated on the Welex Electric Log, not by meeting 
general field conditions. 

Top flight service is yours every time with Welex. The 
confidence of the entire oil industry in Welex wireline 
tools has been earned by years of unexcelled service that 
men in your position have demanded . . - and received. 

Now, you can see why we say “Welex Side Wall Coring 
means more available data to you from a greater number of 
consistently larger cores.” 

May we give you even further proof on your next coring 
job? 

Very truly yours, 


Your Welex Representative 


WELEX, INC. 


Ge . 
Psp mg 1400 East Berry, Fort Worth, Texa 
oh na in Dallas, Denver, Houston, Los An le 
..., —_ = Orleans, Tulsa and Wichita _— 
very major oil center. Subsi jeri 
in Canada, Peru and 0" maaan 
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Pioneers of successful magnetic 
fishing tools and methods 










for satisfaction use 


MAGNETIC FISHING TOOLS 
DRILL PIPE JUNK SHOT 


ADJUSTABLE CORE BARREL 
MAGNET 


Available in popular sizes from most 








































major fishing tool companies. Be sure 
to see that it's K&aG... 
company 
under U. S. Patent No. 2,668,077. 


Call, write or wire for quotations 


the only 







licensed to manufacture 










on use in your area. 













OIL TOOL and SERVICE 
COMPANY, Inc. 


2703 Sackett - Houston 6, Texas 
JA 2-5436 
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CUBA 


White Eagle Starts First Test 
White Eagle International Oil Com 
pany has started the first wildcat well 
to test its concession acreage in Cuba 
and is now drilling below 4400 ft. Well 
is being drilled by Cuban Stanolind Oil 
Company under a farmout agreement 
between White Eagle International and 
Cuban Stanolind which affects about 
1,000,000 acres in the southeastern 
portion of Cuba. The wildcat well is 
the Lavanderas No. | situated off the 
west coast of southern Cuba about 10 
miles west of the town of Campechuela. 
The well is being drilled from a loca- 
tion in about six feet of water on a 
shallow coral reef, and is expected to 
be drilled to an approximate depth of 
9000 ft, depending upon the sediments 
encountered in the course of drilling 


SAUDI ARABIA 


More Oilat Manifa 

Drillstem tests at Manifa No. 1, the 
discovery well in the Arabian Amer- 
ican Oil Company's second offshore 
field in the Persian Gulf, indicates a 
possibility of oil in commercial quanti- 
ties the Zubair and Arab 
zones. Indicated new producing zones 
are between 7600 and 8300 ft under 
the Gulf bed. 

Drillers have been running tests at 
the offshore well 120 miles northwest 
of Dhahran, Aramco’s headquarters, 
since oil was discovered there in mid- 
December. Zones now being tested at 
Manifa have been unproductive else- 
where in Saudi Arabia. 

Drilling has continued in Manifa No. 
1 to a total depth of 9637 ft. The A, B, 
and C members of the Arab zone have 
been found productive. The D member 
of the Arab zone, which is highly pro- 
ductive member in Aramco’s inland 
Abgaiq and Ghawar fields, has been 
found unproductive at Manifa. 

Additional and further 
will be required in Manifa to evaluate 
fully the significance of the recent dis- 
coveries there, Aramco reports 











between 
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SECONDARY RECOVERY 
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RESERVOIR ENGINEERING 
Water Flooding Gas Repressuring 
EVALUATION CORE ANALYSIS 
SURVEYS ECONOMICS 
Cost Estumetes, Deargn, Installation 
FELD SUPERVISION 
Phene 3-2167 


SEE READER SERVICE CARD 
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ALASKA 


24 Lease Hats in the Ring 

About 18,000,000 acres in Alaska 
are now under lease by 24 oil and gas 
companies, Anchorage Chamber of 
Commerce reports 

Iwo wildcats are now drilling. Hum- 
ble Oil & Refining is drilling on the 
Alaska peninsula, while Colorado Oil 
& Gas Corporation is drilling at its 
test in the Yakutat area. A joint ven- 
ture of Standard of California and 
Richfield is in the planning stages for 
activity on the Kenai peninsula and 
Shell and Humble are shaping a com- 
bined exploratory program on _ the 
Alaska peninsula. Both will involve 
about $30,000,000 each 

Richfield is drilling an offset well to 
its No. | Swanson River, a 900-bb! per 
day discovery on the Kenai peninsula 

In addition to these companies are 
several others. These include Gulf, 
Texaco, Husky, Skelly, Ohio Oil, Phil- 
lips, General Petroleum, Ocdanic Oil, 
Superior, Texola Oil, Franco Western, 
Honolulu Oil, Reserve Oil & Gas, 
Union of California, Three States Na- 
tural Gas, Great Basin Petroleum, the 
Benedum Interests, and Atlantic 


OKLAHOMA 


Lion Gets New Gas in Harper 

Lion Oil Company Division of Mon- 
santo Chemical Company has success- 
fully completed the Doby No. | in 
Harper County, as a discovery gas well 
with an open flow potential of 54,000,- 
000 cu ft per day. The well is producing 
through perforations in the Morrow 
sand. 

The Doby is located in Section 1, 
township 27n, range 24w. The com- 
pany has full interest lease on the 640- 
acre tract on which the well is located, 
and has full interest and partnership 
leases on some 3000 additional acres 
in the vicinity of the discovery well 


BOLIVIA 
Group Gets 2,250,000 Acres 


The Bolivian Government 
granted concessions totaling about 21% 
million acres to a group composed of 
Blackwell Oil Company, 
Western Hemisphere Petroleum Cor- 
poration, and White Interna- 
tional Oil Company. The concessions 
granted lie in Zones | and II as desig- 
nated by the Bolivian Government in 
the central region of the country on the 
eastern flank of the Andes Mountains 

The new holdings border on con- 
cessions previously granted to subsid- 
iaries of Shell, Gulf, and other oil 
operators. White Eagle International 
is the operator for the three-company 
venture, and plans for development of 
the concessions are now in progress 
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Drilling Activity Registers 
Slight Increase 

An encouraging reversal of the down- 
ward trend in drilling activity was 
recorded the first week in February. 
Rotary rig activity began its downward 
spiral on December 16, 1957, after 
reaching the highest point of the year: 
2842 active rigs in the United States 
and Western Canada. By January 27, 
1958, this total had dipped to 2083 ac- 
tive rigs, reaching an eight-year low. 
But the upward swing saw 2174 rigs 
busy on February 3, 1958. 

he drilling business was in ill health 
during 1957 and one drilling analyst 
estimated that more than 100 contract 
drilling companies dropped out of busi- 
ness during the year. The present slump 
in activity is generally expected, but the 
tall has been more severe in early 1958 
than usual 

High levels of crude oil imports have 
received most of the blame for the drill- 
ers’ woes, in spite of reduced imports 
resulting from the government's volun- 
tary import quota program. One drill- 
ing industry representative, Jack Bates, 
Jr., of Reading & Bates, Inc., has stated: 
“We're at the start of a new year and 
the oil companies aren’t yet in the swing 
of their budgets, so we might have a 
little pick up there. But the basic evil 
still is too much oil above the ground. 
Until we get that worked out, we see 


nothing to pick up drilling to former 
levels of around 2700 rigs.” 

One large southwestern oil company 
reports it has changed its policy of 
budgeting money for a certain number 
of oil wells to planning just from well to 
well. “Right now we're just playing it 
by ear,” a company official says. “After 
the first quarter, we might set up a 
budget, depending on conditions.” 


_ Dixilyn Drilling Christens 


Mobile Offshore Platform 

More than 700 people were on hand 
on January 14 to witness the christen 
ing of the Gulf Coast’s latest “portable” 
offshore platform. Ceremonies in New 
Orleans commissioned the “Julie Ann” 
for Dixilyn Drilling Corporation 

The “Julie Ann” is the fourth of the 
large-type platforms built by R. G. Le 
Tourneau, Inc. This platform is de- 
signed and equipped to operate in water! 
over 100 ft deep to drilling depths in 
excess of 25,000 ft. Spud tanks on the 
bottom of each 175-ft leg are over 35 ft 
in diameter, providing a large bearing 
surface to rest solidly on the ocean bot 
tom. The platform can raise or lower 
itself at a rate of one foot per minute 
with simple electric switches operating 
all legs simultaneously or, for leveling 
purposes, each leg independently 

The rig is a complete unit including, 
among other equipment, ample pipe 
racks for casing and drill pipe, a log 
ging unit, a cementing unit, de-sander 
and de-gasser, a mud laboratory, and a 
salt water evaporator. The million 
pound, two-well derrick is mounted in 
such a manner as to permit the drilling 
of six wells from the same platform 
location. 

Operational headquarters for “Julie 
Ann” will be New Orleans, Louisiana 


Giant Rig Moves to Venezuela 

A new super-powered oil well drill 
ing rig the latest word in well drill 
ing equipment has been put 
operation in Maracaibo, Venezuela. As 
sembled by International Brown Drill 
ing Company, the big-muscled unit has 
a power plant consisting of three 800 
hp engines. The unit can handle drilling 
operations to 15,000 ft. 


into 


Continued on page B-145 


Rotary Rigs Operating in Oil Fields of United States and Canada 


As reported to American Association of Oilwell Drilling Contractors by Hughes Tool Company 


Jon. 13 Jon. 20 Jan. 27 Feb. 3 


Alabama 8 8 
Arkansas 16 15 
Arizona 1 1 
California 91 
Colorado 37 
Florida 
Georgia 
Idaho 
Illinois 
Indiana 
lowa 
Kansas 
Kentucky 
jJNorth Louisiana 
South Louisiana 

Land 246 


~~ 
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Aaryland 0 q 0 
ichigan \ 
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Jon. 13 Jon. 20 Jon. 27 Feb. 3 

North Dakota 40 41 } 
Ohio 1 2 
Oklahoma 210 
Oregon 0 
Pennsylvania 
South Carolina 0 
South Dakota 
I ennessee 
fexas Guif Coast 

Land 
Texas Gulf Coast 

Offshore 
West Texas 
North Texas 


Washington 
West Virginia 
Wyoming 
Virginia 


lotal U. S 


Western Canada 
Fastern Canada 


iorgnd tTojal 2266-2466. 


a , 
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TOTAL 1958 ACTIVITY 
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Western engineering of well completion and 
remedial practices utilizes the skills and efforts 
of engineers in all phases of well servicing. 

For example, to insure greatest possible 
fracturing productivity, the Western Field 
Services Engineers will tailor the frac jobs to 
the requirements of your wells. 

Working with all available well and offset 
information and experience, these engineers 
plan the fracturing treatments to adapt 
Western’s many specialized products and 
services to your well conditions with a detailed 
treatment procedure. 

Then field engineering takes over, seeing 
that the recommended treatment is carried 
out—with specialized equipment—to gain the 
most economical and profitable results. 

Your well servicing program can benefit 


YY | 


WESTERN 
Engunecred rem: 


weit Stewrces yeneral ffice Box 310 Midland 











from the engineering know-how of the 
Western Services Engineer. Get the many ad- 
vantages of Western engineering in all com- 
pletion and remedial work. 


WESTERN ENGINEERING MAKES THE DIFFERENCE! 


THE WESTERN COMPANY 


Integrated wire line and pumping services for the Southwest: logging, perforating, fracturing, acidizing. 
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Are you playing blind man’s bluff? 


Know from the very start where your bits are going! 


Eastman specialized experience in sub-surface surveys 
and Directional Drilling takes the guesswork out of drill 
ing operations Methods, techniques and specialized 
instruments developed and perfected by Eastman make 
it possible to direct the course of a drilled hole in any 


desired direction and toward any predetermined objective 


In applying this specialized science of Directional 
EASTMAN OIL WELL SURVEY COMPANY 


Drilling, Eastman Engineers not only help oil operators LONG BEACH © DENVER © HOUSTON © CALGARY 
avoid losses of time and money but aid in solving problems EASTMAN INTERNATIONAL DIVISION 
of sidetracking. straightening and deflecting the course to For Export Write 


, " P.O. BOX 1500, DENVER 1, COLORADO, U.S.A 
reach otherwise inaccessible locations, Eastman is at your 


’ Dedicated to progress thro h better 
service day or night anywhere in the world. Call today! tet eae 


ing and service to the Petroleum Industry 


techniques manufactur 


DIRECTIONAL DRILLING © SIDETRACKING © OIL WELL SURVEYING 

























































The modern wavy... 


to pump oil wells is the Kobe Hydraulic 
Oil Well Pumping System . . . costs less to install, 


maintain and operate. 





Simplifies lease planning and minimizes 
production problems. 


Easily transferred. 


KOBE HYDRAULIC OIL WELL PUMPING SYSTEM 


HUNTINGTON PARK 
CALIFORNIA 









Continued from page B-141 

The new drilling unit is the fourth 
sent to Venezuela by the firm’s foreign 
division. The Venezuelan drilling con- 
tract is the 16th foreign contract which 
the Brown firm has undertaken. Other 
foreign operations have occurred in 
Saudi Arabia, Bahrein Island, France, 
Australia, Turkey, New Zealand, and 
Trinidad. 


California Offshore Contract 
Awarded 

Western Offshore Drilling & Explora- 
tions Company, Long Beach, Califor- 
nia, has been awarded the contract to 
drill offshore wells for Standard Oil 
Company of California and Humble 
Oil & Refining Company on the joint 
lease held by the latter two companies 
covering 5500 acres of state-owned sub- 
merged lands off the Summerland area 
of Santa Barbara County. 

California Standard’s platform will 
measure 110 ft square and will have its 
deck 50 ft above the surface of the 
ocean, topped by a 140-ft derrick dur- 
ing drilling operations. It will be capa- 
ble of drilling two wells simultaneously 

an innovation in offshore operations 
— and up to a total of 25 wells from a 
single location 


Contract Completed for 
Wyoming Deep Test 

Cataract Mining Corporation has an- 
nounced the completion of an explora- 
tory drilling agreement with The Cali- 
fornia Company whereby The Califor- 
nia Company has agreed to drill a deep 
test on a large block of leases totaling 
approximately 25,000 acres which are 
located adjacent to proved gas produc- 
tion in the Green River Basin of Sweet- 
water County, Wyoming. The Califor- 
nia Company has agreed to pay all ex- 
penses in connection with the drilling 
and completion of this project. 

Cataract Mining holds an additional 
large block of acreage adjacent to these 
leases on which negotiations for addi- 
tional drilling agreements are currently 
going on. 


Drilling Company Establishes 
Scholarships 

Garvey Drilling Company, Great 
Bend, Kansas, used a unique method of 
expressing their appreciation to their 
customers at Christmas time. The com- 
pany established six $500 scholarships 
in petroleum engineering in the name 
ot their customers in lieu of tangible 
gifts as had been given in the past. 

The six schools given the scholar- 
ships were Wichita University, Kansas 
University, Kansas State College, Okla- 
homa University, Nebraska University 
and Colorado School of Mines. 
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Israeli Engineer Claims New 
Drilling Method 

An Israeli petroleum engineer, Leon 
Nissimov, is offering a new physio- 
chemical method for oil well drilling. 
The addition of certain chemical prod- 
ucts to the mud reduces the hardness 
of the rock to an extent that the bit’s 
penetrating speed is increased substan- 
tially, according to Nissimov. Efficiency 
of the method also is assured by auto- 
matic measurement. Construction of 
an apparatus measuring simultaneous 
action of factors affecting rate of pene- 
tration of rotating bits is proposed. 


Drilling 

Louisiana Invites Bids on 
State Lands 

The Louisiana Mineral Board has 
advertised for lease March 20, 1958, 
state lands totaling 7593 acres in 16 
tracts ranging from 15 acres to 2691 
acres. The board will also take bids for 
geophysical exploration of the Russell 
Sage wild life refuge on Marsh Island, 
some 60,000 acres, about five miles out 
in the Gulf of Mexico off Iberia Parish 

The largest state tract offered for 
mineral lease is one of 2691 acres in 
Terrebonne Parish. 


For the “MR. CAP” 


They Chose a 


m~ 


4 


Thompson. . . Perfect for Offshore Work! 


On offshore rigs the reclamation of mud is vitally important and the 
separation of shale and abrasives from drilling muds means a more 
effective, time and money saving drilling job. Barnwell Offshore, Inc. 
chose Thompson for their new offshore rig, the MR. CAP, because 
it was field proven, will give them clean mud and make tools last 
longer, with a minimum of re-tooling and restoration of mud solution. 


A Thompson Separator is your surest bet onshore 


offshore 


for shallow, medium and deep wells. The 


dependable Sample Machine works simultaneously 


with the separator, giving a foot-by-foot mud analysis 


with specimens. Write for Folder 


THOMPSON TOOL CO. 


IOWA PARK, TEXAS 
ena mel ES @aa.t celtics Meath tT ge eae) a2) 
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THE OASIS— 


Nomeads Elect, install New Officers 














Houston Dallas-Fort Worth 


Yrrigfé¢f¢ 


















Dallas-Fort Worth Chapter Nomads !958 Officers and Regents 
are: Abbott Sparks, The Petroleum Engineer, senior regent; L. D 
More than 700 saw Houston Chapter's installation of 1958 offi- Webster, Lone Star Steel, deputy sergeant at arms; Joe B. Woods, 
cers, a highlight of the group's 18th annual inaugural dinner-dance The Petroleum Engineer, assistant secretary; Henry G. Streidl, Varel 
January 18. New officers are: (front row) W. O. Hedrick, Glaze- Manufacturing, secretary; G. H. Lewis, Continental-Emsco, junior 
Hedrick Mfg. Co., senior regent; B. W. Pickard, Tuboscope, vice presi- regent and retiring president; Rollo E. Davidson, Drilling magazine 
dent; Ed Louden, president, Baroid; Tracey Word, Jr., Thornhill- president; R. E. Elmore, Mid-Continent Supply, executive vice presi- 
Craver, junior regent; Harry Estes, Oil Well Survey Instruments, execu- dent; R. J. Evans, Byron Jackson Tools, vice president (Fort Worth) 
tive secretary; (back row) W. H. Becker, Atlas Pipe, sgt. at arms; J. A. Kelly, Reed Roller Bit, sergeant at arms; K. Marshall Fagin 
F. S. Mims, Mission Manufacturing, asst. treasurer; John W. Gates, Southwestern Life Insurance, treasurer; King D. Boyd, Oilwell Supply 
Well Equipment Manufacturing, secretary; A. Lon Smith, Petroleum deputy sergeant at arms. Officers not pictured are Gordon G. Wilbur 
Instruments Company, asst. secretary, and W. M. Boren, Rolo Manu- Ideco, Inc., vice president (Dallas) and Webb M. Sowden, Hewitt 
facturing, deputy sgt. at arms. Rubber, assistant treasurer. 
rom 
CL™~ MENU 
of 
ROSA BIFF «>* 
POK CHOP... 5™ 
























HAMBEX.,.. 
CHIZ BURG 
POP. 
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“SEECO-MUL 
MAKES A GOOD 
MUD BETTER” 





WHAT PUT THAT 
HOLE DOWN 
SO FAST? 


















AT\M 334A W390 | MUL EMULSION MUODS-— 


(=r) BOTH OF 'EM USE 





SEECO-MUL ALL 
THE TIME 
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Los Angeles 


Outgoing and incoming officers of the Los Angeles Chapter of 
Nomads at the annual business meeting, January 9, left to right (front 
row) are: 1958 President Earl M. Daniels of Hydril Company; 1958 
Junior Regent and retiring President Bob Gaylord of Wagner- 
Morehouse; 1957 Vice President Bill Brooks of Byron Jackson Tools; 
(back row) Senior Regent Harry Hester of McCullough Tool; 1957 
Regent Joe Schlarb of Continental-Emsco; 1957 Secretary Tom Martin 
of R. J. Eiche & Associates; 1958 Treasurer C. F. Van Loozen of Macco 
Corporation; incoming Asst. Secretary Shorty Bowen of Martin- 
Decker; 1958 Deputy Sgt. at Arms Andy Anderson of Pacific Perforat- 


The Oasis 


New York 


New York Chapter of Nomads new officers, elected January |3 
are: (seated) Senior Regent Herb E. Maland, R. J. Eiche & Associates 
President E. E. Andreason, Andreason-Lundberg Corporation; Vice 
President Don E. Kircher of Gardner-Denver; Junior Regent Maurice 
F. Delano Jr., R. S. Stokvis & Sons; (standing) Executive Secretary 
E. W. Hoeppner, Hughes Tool; Asst. Secretary John E. George, Mid 
Continent Supply; Sgt. at Arms Harold E. Lowrey, Continental-Emsco 


ing; incoming Sgt. at Arms Tom Ashe of Globe Oil Tools; new Asst. 
Treasurer Taylor Bannerman of Totco. Not shown are 1957 Treasurer 
Ben Hilliard of Web Wilson; last year's Asst. Treasurer Ben Reinhold 
of Abegg & Reinhold; 1958 Treasurer Knight Templeton of S. R 
Bowen, and incoming Vice President Earle Atkins, Devex Engineering 


Treasurer W. E. Volkman, Cardwell Manufacturing. Officers not shown 
include Asst. Treasurer R. L. LeBus Jr., Baash-Ross Tool; Secretary 
Hollis W. Haltom of Beckley, Haltom & Hickman; Asst. Sgt. at Arms 
D. T. O'Connor, and Asst. Sgt. at Arms J. W. Chanda of A. O. Smith 


ogging... better 


better drilling... better : 
completions with Seeco Mul emulsitier 


Seeco-Mul is a dry, flaked compound of abietic, linoleic, and oleic acids, wood tannins, and lignins 


It effectively disperses the oil content of emulsion mud systems and also has appreciable lubricating 


qualities which augment the desired lubricating effect of the oil. In almost all areas, Seeco-Mul 
emulsion muds increase drilling rates, make better hole conditions, drill into pay formations better 
afford better coring, and protect the pay zone from water more effectively. Seeco-Mul readily 
emulsifies Diesel or crude oils in sodium or limed muds, it is temperature-stable, it has a low water 
loss at high temperatures, and any qualified mud engineer can use it without special instructions or 
extra equipment. 

Seeco-Mul emulsion muds minimize hole enlargement, reduce water invasion of 
allow better completions in zones with low pressures and low permeabilities, and allow wells to 
come in on production better, easier, and cleaner. The same logs as run in fresh water muds are 
entirely suitable in emulsion muds. Seeco-Mul muds often allow better logs to be obtained becausé 
the emulsion does not block the formation as in the case of water systems. Seeco-Mul increases the 
wetting action of the mud on the drill bit and the collars, which results in less drag, less torque, less 
balling of the bit on bottom, and fewer round trips 

Seeco-Mul has a number of other operating advantages which your local mud dealer 
glad to tell you about — or write to us. We'll be glad to send you illustrated literature and a lab 
sample without obligation. Crossett Chemical Company Division of The Crossett Company, 


oubtalion... Css balling ow bollom 
dill ue wilh Seeco-lllul 
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For Dependable, Accurate 
Oil Well Metering... 


CV VOL-U-METER* 


VOL-U-METERS" 


are ECONOMY in action 





Designed for simplicity, constructed for dependability, 
the VOL-U-METER provides continuous, accurate oil 
well liquid volume metering performance at the lowest 
operating cost. Maintenance cost averages less than 
$5.00 per unit per year! 

Additional savings mount up in the use of the VOL- 
U-METER. For example, on an Oklahoma Lease one 
CV VOL-U-METER was used on a dual completion 
well and tied into a common tank eliminating the need 
for dual tankage on the dual well. The second welded 
tank, which would have been required, would have cost 
approximately $1,750.00, about three times the actual 
cost of the VOL-U-METER. 

VOL-U-METERS are available in three types of ves- 
sels, the CV, FV and FVC (Type FV with cone-shaped 
bottom ) 

r'YPE CV is barrel-shaped and utilizes one liquid level 
control pilot system. 

Type FV features two liquid level control pilot systems 
with one in each of the reduced necks. 

TYPE FVC features a cone-shaped metering chamber 
which is lined with plastic. It has a liquid level control 
pilot system in the upper reduced neck and one in 
the lower neck, as does the FV. The FVC is designed 
for use where foreign matter in well fluid will probably 
settle in the vessel reducing its metering accuracy. 

The three types of VOL-U-METERS are available in 
dump volumes from “% barrel to 10 barrels, with ca- 
pacities of 300 to 4,000 BPD, and working pressures 
from 125 psi to 1200 psi for the CV and to 2400 psi 
for the FV and FVC. 

They can be equipped with either pneumatic or electric 
controls. Write for the latest literature on the accurate 
oil and water VOL-U-METERS 











(*PAT. APP. FOR) oll METERING 
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all major oil fields. 
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The Oasis 


Tulsa 


Guy Williams, right, turns over his post as president of the Tulsa 
Chapter Nomads and takes the post of senior regent. Presentation was 
made at the chapter's annual inaugural ball January 17. Don Collins, 
outgoing senior regent, presents Williams with his past-president's 
key while Herb Cooley, master of ceremonies, looks on. John Pearce is 
the 1958 president. 


Exploration hi, 
Flexibility 


Waterproof, 
watertight types 
for underwater 
geophysical work. 






~ . 


Pushbutton, third-contact plugs 
for pumping engine starting. 


Sad 


Typical plugs for control 
and audio circuits 









e 


You'll find a Cannon Piug for every 
need, big and little! Over 27,000 
different designs! For power 
supply, engine starting, aerial 
exploration equipment, amplifiers, 
dynamic recording equipment, 
communication systems, 
seismographic equipment of all 
types. See the full line! Write for 
Cannon Plug Guide Bulletin CPG-3 


PUSS @ | 


3208 Humboldt St. 
Los Angeles 3!, California 
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No matter what your particular requirements for down- 
hole tools—for the most complete line of Stabilizers, 
Reamers, Scrapers, Hole Enlargers or Underreamers — 
Grant is ready with the size and type you need. 


Grant maintains the largest and most complete tool 
stocks throughout active oil territory, available day or 
night. That's why it’s easy for you to have the tools you 
want—when you want them. Specify Grant! 


GRANT DRILBLADE STABILIZER | GG RANT 


OIL TOOL COMPANY 


Main Office and Plant: 
2042 EAST VERNON AVENUE 


LOS ANGELES 58, CALIFORNIA 


MT als 
EEE EWERVEEDA 


AVENAL, BAKERSFIELD, COMPTON, VENTURA, WILLOWS, CALIFORNIA + HARVEY, HOUMA, 
LAFAYETTE, LOWISIANA + LIBERAL, KANSAS + FARMINGTON, HOBBS, NEW MEXICO - NEW YORK, NEW YORK - OKLAHOMA CITY, OKLAHOMA - HOUSTON, ODESSA, TEXAS - CASPER, WYOMING 
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Cutaway view of Shaffer Hydraulic Double 
Cellar Control! Gate (two ram compart 
ments unitized into one compact body) 
Note simplicity of design! 


You can pay MORE but 
you can’t buy BETTER than 
SHAFFER Cellar Control Gates 


Before you buy your next 
cellar control gate equip- 
ment, check the field. Note 
the unique years-ahead 
features built into Shaffer 
Hydraulic Gates. Compare— 
and you'll find you can pay 
more for cellar control 
gates, but you can't buy 


better than Shaffer! 


ADVANTAGE #1 


4 


, 

Ps EEE 
Be 
a 


Simply open convenient side doors to 
change rams—and closing the doors 
automatically aligns the new rams for 
proper operation. No extra room is 
needed above the gate—nor is added 
space required at the ends —to change 
rams. Moreover, complete ram changes 
can be made whether the pipe is in or 
out of the hole! 


In Shaffer Gates there are no compli 
cated yokes, no secondary connections 
between pistons and rams. For maxi 
mum safety and simplicity, each ram 
is operated by a single direct-connected 
piston! 


ADVANTAGE #2 


extra spe 


Shaffer Gates are not only compact in 
all three dimensions—length, width and 
height—but there's no need to expand 
the gates endwise to change rams, nor 
need extra space be allowed above the 
gates for lifting out the rams. Even 
sizes as large as 13%” (12” Series 900) 
are only 18%” high in Single Gates— 
only 30” high in Double Gates! 


Whether you preter the extra compact- 
ness of a non-rising locking shaft, or 
the quick indication of ram position 
afforded by a rising shaft, you choose 
the design you prefer when you select 
Shaffer Gates! 





In addition, Shaffer Gates have Se/f-Draining Compartment 
Bottoms (no detrimental sand or mud accumulates to interfere 
with free ram travel Completely Enclosed Design (no ex 
posed moving parts to become damaged or corroded) Built- 
/n Flow Connections, and many other unsurpassed features 
that add up to greater safety, greater dependability, greater 
convenience. Get the full story from your nearest Shaffer 
representative —or write direct for further details! 


FREE! Send for your copy of the complete Shaffer Catalog. 
See the Shaffer section of your latest Composite Catalog 


of» On TOO 
LEADERSHIP 





For more productive fracturing ...least fluid loss 


specify Aqlomiute 


Cuts fluid loss to 
less than 10 c.c. 


(Standard API 29 Code Test) 














NOTE: BOTH WELLS TREATED 
WITH SAME FLUID VOLUME 


Only Adomite 


scramsed " the ememeel fluid-loss oom can do so many things 
trol additive that is building production 


and profits virtually everywhere it is used. so effectively 3 


Very small amounts of Adomite reduce @ Seals the fracture face—minimizes fluid loss. 


the API fluid loss of lease crudes to 10 @ Longer fractures—deeper penetration of sands 
. 7. . @ Greater sustained production with a given fluid 
c.c. at most reservoir conditions. With - —_— ——— 
volume at lower cost. 
gelled crudes, even smaller quantities are Saves you money—utilizes lease crudes—less 
required. Easy to use, Adomite is a dry ee at 
“oa: > . . . Cleans up quickly—does not contaminate pro- 
material in flake form that is mixed directly eA ee 
a duced oil or the formation. 


into the crude or gelled crudes on the lease. Fewer “Sandouts.” 


Only standard mixing equipment is required. @ Profitably used for “drilling in” and “work overs.” 





Be sure to specify Adomite on your next fracture job 


THE PETROLEUM ENGINEER, March, 1958 FOR FURTHER INFORMATION ON B-15] 


AOVERTISED PRODUCT FE RFADER SERV 

















IT’S RIGHT HERE! <2? tat 
) BS % 


MONEY 


ON YOUR 
DRILLING 
RIG 








The Martin-Decker 
‘ : E-80 Sensater 
Because it’s right here.... This new kind of diaphragm 












pressure transformer works with 

that Martin-Decker instruments provide the driller your National Wire Line Anchor 
ith th on : h de ee bb d and transmits direct, no-lag sig- 
with the information he needs to make better an nals to your Martin-Decker Type 
faster hole. Weight indication, mud pressure, rotary “D” or“E” Weight Indicator. The 
ees d i d All i Sensater’s rugged mobile dia- 

torque, rotary speed, pump speed... All important phragm does not deflect, but 
and all necessary. moves with its backing plate to 





give a piston-like stroke without 
a friction-causing piston rod. 
a Substantially unaffected by tem- 
perature and small fluid changes. 


'.DECKER CORP. 








MARTIN: 


Sanu 


HOME OF THE WEIGHT INDICATOR LONG BEACH, CALIFORNIA 





Martin-Decker Weight Indicators and National Wire Line Anchors are sold through the Reed 
Roller Bit Company, the National Supply Company, and other recognized supply houses, as 
well as by the Martin-Decker Corporation, 3431 Cherry Avenue, Long Beach 7, California 
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RUNNING TOUR with MEN in the INDUSTRY 





> W. C. Goins Jr. and R. J. Goodwin 
have been appointed heads of the drilling 
section and well completion section, re- 
spectively, in the production engineering 


F 


W. C. Goins Jr. R. J. Goodwin 
division of Gulf Oil Corporation’s Re- 
search Center at Harmarville, Pennsyl- 
vania. In his new capacity, Goins will 
supervise research directed toward the 
development of new drilling techniques, 
both mechanical and chemical. Goodwin 
will direct research efforts on the improve- 
ment of well completion techniques. 
> The following appointments have been 
named by Standard Oil Company of 
Texas: G. W. Oliver to a new position of 
chief evaluations geologist, production de- 
partment, Houston; D. P. Johnson to divi- 
sion exploration superintendent, Okla- 
homa division, Pasotex Petroleum Com- 
pany, Oklahoma City; V. E. Tims named 
division development geologist, eastern 
division, production department, Houston; 
C. R. Hensch, division exploration super- 
intendent, northern division, exploration 
department, Dallas; E. C. Masdon Jr., new 
position of assistant to chief development 
geologist, production department, Hous 
ton; and G. L, Richards, district geologist, 
Corpus Christi district, southern division, 
exploration department, Corpus Christi 


> G. W. (Jerry) Bunce has been appointed 
executive vice president of Arrow Drill- 
ing Company. He was formerly treasurer- 
controller. ; 
> Jack D. Swafford, recently promoted to 
senior landman, is in charge of a new 
land office opened in Anchorage, Alaska, 
to handle General Petroleum Corpora- 
tion’s land department activities in the 
territory. Paul Moody has been promoted 
to district landman for the Rocky Moun- 
tain area replacing Swafford. Moody has 
been district leaseman for that area. 
Richard K. Cramer was named the com- 
pany’s junior landman for the Rocky 
Mountain area. 

> E. D. Whitis has been appointed vice 
president, oil and gas division, of Ada 
Oil Company, Houston. 

Whitis joined Ada in early 1954 as a 
reservoir engineer. In January 1957, he 
was put in charge of co-ordinating the 
land, geological and production activities 
of the company. 
> Hugh H. Beach has been appointed as- 
sistant to the vice president of The Texas 
Company's domestic producing depart- 
ment. He succeeds S, A. Berthiaume, who 
was recently named vice president and 
manager of the Texaco Exploration Com- 
pany, Calgary, Canada. Dr. Beach, 
formerly chief geologist of the depart- 
ment in Houston, Texas, will have his 
headquarters in New York. 

J. A. Rogers, who began his career as 
a junior geologist around Wichita Falls, 
Texas, 21 years ago, has been promoted 
to chief geologist, general manager's of- 
fice of Texaco’s domestic producing de- 
partment, with headquarters at Houston. 
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Since April 1956, Rogers has served as 
senior geologist in the general manager's 
office at Houston 

> Kern County Land Company, a Cali- 
fornia corporation, has opened a Permian 
Basin district office in Midland, Texas, 
for petroleum exploration and develop- 
ment activities. Donald G. Cook, form- 
erly a geologist with the Midstates Oil 
Corporation in Midland, Texas, has been 
employed as district supervisor in charge 
of the Midland offices. The Kern County 
Land Company is associated with the 
Monterey Oil Company in petroleum ex- 
ploration and development in South 
Louisiana and the Permian Basin 


> British-American Oil Producing Com- 
pany, Dallas, has announced the promo- 
tion of George M. Binegar to the post of 
manager of its employees relations de- 
partment. 

Binegar, who will serve in the same 
capacity for Toronto Pipeline Company, 
a subsidiary, has been assistant manager 
for the department since 1954. He joined 
British-American in 1950 following as- 
sociations with Barnsdall Oil Company 
and later with Sunray Oil Corporation 
after the merger of the firms 


> James Gardner has been named con- 
tract representative of the Graham- 
Michaelis Drilling Company of Wichita, 
Kansas, for Oklahoma and the Texas 
Panhandle fields. He was formerly vice 
president of the Osage Oil and Gas Com 
pan 





modern sea castle 
to probe hidden depths 


Iingalls-built Rig for Lovisiana-Delta to Increase 
Efficiency of Undersea Drilling 


New economies and greater efficiency are expected from the many new fea- 
tures built into this recently launched submersible drilling barge designed by 
Friede and Goldman and built by INGALLS for Louisiana-Delta Offshore 


Drilling Corporation. 


Specifications include: Streamlined scour resisting hull measures 180’ x 151’, 
by 12’ depth. Designed to drill in water 65’ deep. Will provide accommoda- 
tions for 44 men. Fitted with 140’ folding mast with 1,000,000 Ib. capacity. 
All exposed sections specially coated to prevent corrosion. Built-in pumps 
will raise or lower barge. Helicopter landing area above deck house. Power 
for drilling equipment is supplied by diesel-powered generators. 

Consult INGALLS for design, construction or repair of floating equipment. 


| THE 


INGA LLS SHIPBUILDING 


Executive Offices: Birmingham, Alabama 


CORPORATION 


Shipyards: Pascagoula, Mississippi (Two yards on the Gulf) 
Decatur, Alabama (On the Tennessee River) 


FOR FURTHER INFORMATION ON 
ADVERTISED PRODUCTS, SEE READER SERVICE CARD 












































Running Tour 





> Bryan C. Edwards has been named 
Canadian division gas superintendent of 
Pan American Petroleum Corporation 
During the past year, he has been active 
in formulation of plans and design aspects 
of the Pembina Gas Conservation Project, 
and serves as chairman of several area 
committees as well as the joint area com- 
mittee which is comprised of representa- 
tives of Pembina producers. 


> D. L. Kastmer of Odessa, Texas, has 
been named assistant general superinten 
dent in Cities Service Oil Company's pro 
duction division. E. L. Cralle of Odessa, 
superintendent of the company’s North 
Odessa production operations, has been 
promoted to assistant division superinten- 
dent at Odessa, to succeed Kastner 





> R. S. Randerson Jr., has been named 
production department co-ordinator for 
Tennessee Gas Transmission Company 
at its Houston headquarters. He was form- 
erly assistant production manager. 
Named as petroleum engineer for the 
company's wholly-owned subsidiary, 
Chaco Petroleum, S. A., was Morris E. 
Kittleson, formerly production engineer 
for Merrill Petroleums, Ltd., Calgary, 
Canada. Kittleson has been assigned to 
the Chaco office in Cochabamba, Bolivia. 
J. H. Hudgeons, formerly district produc- 
tion clerk at Hobbs, New Mexico, for 
Tennessee Gas, has been assigned to 
Cochabamba as office manager for Chaco. 
Appointed office manager for the Ten- 
nessee Gas overseas department in Hous- 
ton was H., G. Irwin Jr., formerly division 
office manager for the company’s Gulf 
Coast production division at Bellaire. 


NOW—CUT PUMPING COSTS 


With The Finest Tubing Anchor in The Business .. . 


SAFE! 


FIELD-PROVEN in HUNDREDS OF WELLS 


























UBLE-E 


TENSION 
TUBING 
ANCHOR 













The Double-E 
Tension Tubing Anchor 


Cuts pumping costs drastically; 
improves pumping efficiency dra- 
matically. Installs quickly, easily. 
Retrieving is sure and completely 


safe. Write for details now. 


ORDER DOUBLE-E TOOLS AT YOUR SUPPLY STORE 





ANOTHER FINE DOUBLE-E PRODUCT THIS 
STRONG, SIMPLE BLOWOUT PREVENTER ! 


a Bf Eourmenr ENGINEERS, inc. 





SWABS * 


TUBING CATCHERS ¢ 


B-154 


2039 Amelia St., Dallas 35, Texas 
ANCHORS 


FOR FURTHER INFORMATION ON 
ADVERTISED PRODUCTS, SEE READER SERVICE CARD 


LAkeside 6-3873 


PACKERS © ROD & WIRE LINE STRIPPERS 
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> Robert H. Craft and James F. Junge 
were named new directors of the Com- 
monwealth Oil Refining Company, Inc. 

Craft, of New York City, is the presi- 
dent of Chase International Investment 
Corporation, foreign financing subsidiary 
of The Chase Manhattan Bank. Jungé, 
of Jenkintown, Pennsylvania, is an inde- 
pendent petroleum engineer associated 
with Wellington & Woodward, industrial 
consultants 


> Philip L. Dama has been elected vice 
president, J. M. Huber Corporation. 
Dana’s election as head of the company’s 
oil and gas division, located at Borger, 
Texas, fills the vacancy left by the death 
of C. Earl Blackburn on November 25 
Dana previously served as chief geologist 
and assistant to the vice president, oil and 
gas division. He has been with the com- 
pany since 1944. 





P. L. Dana J. R. Buck 


> J. Randolph Buck has joined Northern 
Natural Gas Company as senior reserves 
engineer in the reserves and availability 
section of the gas supply department 
Prior to joining Northern he was an inde 
pendent petroleum consultant in Dallas 
Texas 


> George Echols, scout for the Standard 
Oil Company of Texas, has been installed 
as president of the National Oil Scouts 
and Landmen’s Association. He heads an 
executive board which is composed of 
Walter Holley, Shreveport, Ist vice presi 
dent (Monsanto Chemical Company, 
Lion Oil Division); J. B. Johnson, Okla 
homa City, 2nd vice president (Sohio Pe 
troleum Company); Charles R. Kelly, Bis- 
marck, 3rd vice president (Sun Oil Com- 
pany); Daniel Greene, Mt. Vernon, Illi 
nois, secretary-treasurer (Magnolia Petro 
leum Company); George B. Ross, Mid 
land, editor-in-chief (Humble Oil and Re 
fining Company), and Kelly Scott, Hous 
ton, immediate past president (Superior 
Oil Company) 





> American Natural Gas Company an 
nounces the organization of a new wholly 
owned subsidiary, American Natural Gas 
Production Company. Varnum B., Stein- 
baugh has been elected president of the 
new subsidiary and S. A. Womack Jr., has 
been appointed manager of operations 
American Natural Gas Production Com- 
pany has opened offices in the Oil Center 
Lafayette, Louisiana. 


> Clark Baker has become land manager 
for W. E. Bakke Oil Company of Midland 
and San Antonio. He will be stationed at 
Midland. Baker was formerly located in 
Midland with Harper Oil Properties be 
fore moving to Roswell in January 1957 


> H. C. McCarver has been named man- 
ager of exploration replacing R. A. Stehr 
for Seaboard Oil Company. Stehr has 
asked to be relieved of that responsibility 
for reasons of health, but will continue to 
act as special adviser to the exploration 
department. 
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NOW THE NEW PANEL CONTROL FOR 
; UNATTENDED COMPRESSOR STATION OPERATION 


Southwest Packaged Gas Compresso 
be furnished with automatic shut f and panel. 
ard indicator equipment built to the par- 


our station. 


Any combination of automatic shutdowns, work- 
ing through a solenoid controlled valve in the 
fuel gas system, protects your engine against 


malfunction. 


During normal operation, the signal lights on 
the panelboard remain off. When any one control 
switch becomes actuated due to abnormal opera- 
tion, the signal light corresponding to that switch 
goes on. The engine shuts down automatically. All 
other relays are locked out, and the one signal 
light remaining on indicates the exact switch which 


caused the engine to shut off. 


FOR GAS LIFT, GAS BOOSTER, PRESSURE 
MAINTENANCE AND SIMILAR PROJECTS. 


As many as fifteen separate functions can be 
pinpointed by this panel indicator. Your mainte- 
nance men can get your compressor back on 


stream faster. 


Southwest engineers will give you full details 
on this protective equipment for unattended com- 


pressor operation. 


This is another development by Southwest to im- 
prove the operation of Packaged Gas Compressors. 


SOUTHWEST 


INDUSTRIES, INC. 


Post Office Box 19392, Houston 24, Texas 
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Ken Massey, Cardinal sta- 
tion manager, supervising 
sand frac job in West 
Texas. Note Rockwell-built 
Mudwonder valves on frac- 
head in background 


by Kenneth Massey, 
Odessa Station Manager 
Cardinal Chemical Company 


E fracture oil wells. It's our job 
to get the maximum number olf 
barrels pumped in the shortest possi- 
ble time. That's why we use the best, 
most dependable equipment avail- 
able—and drive it hard. When we 







Mudwonder cut-away view shows the one- 
piece seat insert, with Buna-N molded inte 
grally over steel wear rings; chromed gate 
with “T’ slot connection; separated stainless 
stem and double thread construction. 
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Tips on Valves for Service Companies.. 


FOR FURTHER INFORMATION ON 
ADVERTISED PRODUCTS, SEE READER SERVICE 














We maintain sand frac fluid pressure 
with Mudwonder Valves! 


finish pumping the sand frac fluid in 


under high pressure and close the 
well-head valves, we've got to be 
they don't leak. For two years now, 
we haven't had to worry. We find that 
bleeds off when 


valves are 


sure 


we ll never 
our Mudwonder 
Ihere’s no need to bump them shut 


“cheater” to get drop-tight 


pre ssure 
sf losed 


or use a 
shut-off 

We now have 40 two-inch Mud- 
wonders and several three-inchers. 
You might think maintenance would 
be a headache—but our Mudwonders 
don't seem to need much in the way 
of repairs. The only part that wears 
to any extent is the seat insert, which 
we can replace in a couple of minutes 
between jobs 

At the present time, we're using 
Mudwonders at all of our stations— 
Odessa and Levelland, Texas, and at 
Hobbs, New Mexico. We're thorough- 
ly sold. Mudwonder valves are doing 
a great job for us, both on sand frac- 
ing and in acidizing. 

Mudwonder valves are built in 2”, 
3” and 4” sizes; with screw or flange 
ends; for 2000 psi WP (4000 psi test) 
and 3000 psi WP (6000 psi test) serv- 
ice. See your favorite oil field supply 
store, or write Edward Valves, Inc., 
East Chicago, Indiana, subsidiary of 
Rockwell Manufacturing Company. 


ARO 
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Running Tour 


> Kenneth Cervenka has been named to 
the Midland, Texas, engineering staff of 
Tekoil Corporation. Cervenka, who will 
head the company’s regional operations 
office in Midland, was associated with 
Shell Oil Company for five years prior to 
joining Tekoil. 





> James E. Gosline of San Francisco has 
been appointed to the post of director, 
vice president and assistant to the presi- 
dent of The California Company, head- 
quartered in New Orleans. Calco is a 
wholly-owned operating company of 
Standard Oil Company of California. 
Gosline succeeds Earl M. Kipp who moves 
to California to assume Gosline’s former 
position of special producing consultant 
on Standard’s executive staff. 





N PT 
J. E. Gosline 


J. H. Doughman 


> Jerry H. Doughman has joined Delhi 
faylor Oil Corporation in Dallas as chief 
petroleum engineer in the production divi 
sion. Doughman started his career with 
a major oil company shortly after re 
ceiving a bachelor of science degree in 
petroleum production engineering from 
lulsa University in 1940. He worked for 
several years in South Texas oil fields be- 
fore transferring to Tulsa in 1945 as a 
reservoir engineer. In 1949, he was pro 
moted to head secondary recovery engi 
neer. 


>» G. J. Kohler Jr. has been appointed vice 
president of Geophysical Service Inc. for 
geophysical operations in Latin America 
Ray H. Wright has been named vice presi- 
dent of Geophysical Service International 
Corporation for Canadian geophysical 
operations. 

Kohler formerly served as a division 
manager in Mexico. Wright has been 
Canadian area manager 


> R. E. Warner, associated with Forest 
Oil Corporation for 28 years, has been ap- 
pointed vice president in charge of pri- 
mary production. Warner, a graduate of 
the University of Pittsburgh, joined For- 
est Oil at their home offices in Bradford, 
Pennsylvania, and was transferred to 
Texas in 1936, 


> Bayard B. Taylor has joined Kerr- 
McGee Oil Industries, Inc., as district 
landman in the company’s Denver, Colo- 
rado, exploration offices. Taylor was em- 
ployed as landman of The Texas Com- 
pany and Western Gulf Oil Company in 
Los Angeles before becoming an indepen- 
dent broker in Denver. 


> C. V. Cameron has been named chief 
exploitation engineer for Shell Oil Com- 
pany’s Houston area. He moves up from 
the position of division exploitation engi- 
neer in the company’s Houston division 
Cameron replaces H. J. W. ten Broeke, 
who leaves for a foreign assignment. 


> Joseph Nalle has been elected vice 
president and petroleum engineer of Texas 
National Bank of Houston. Nalle became 
associated with the bank 2 years ago as 
petroleum engineer and assistant vice 
president. 


































HOLCOMBE 


CATHODIC PROTECTION RECTIFIERS 


PREVENT CORROSION OF WELL CASINGS, 
STORAGE TANKS, HEATER TREATERS, 
SALT WATER SYSTEMS AND PIPE LINES 


SPECIALLY DESIGNED for oil field 


use, Holcombe rectifiers have behind them, the 
sense THE HIGHEST QUALITY 
experience of hundreds of field installations and COMPONENTS 
sixteen years development of corrosion preven- HIGH EFFICIENCY FACTOR 
tion products. Each unit is individually load- EASY TO INSTALL 
READILY ACCESSIBLE 
WEATHER PROOF 


LONG 
WARRANTEE 


tested before shipment. 


MODEL USED FOR 
PROTECTION OF HEATER-TREATER. 


Input: Any single phase voltage 

Output: 6 volts 15 amperes D.C 

Circuits: 3 positive anode circuits, each 
rated at 5 amperes, individually 
adjustable, and individually 
metered 


A full range of models is available to meet every Cathodic protection need. 


Write for information on Holcombe Cathodic protection rectifiers. 


rHe HOLCOMBE company, inc. 


FIRST NATIONAL BANK BUILDING TELEPHONE 5-3468 SHREVEPORT, LOUISIANA 
HOLCOMBE COMPANY OF CANADA, INC. 
323 BARKER BUILDING TELEPHONE 6-7291 CALGARY, ALBERTA, CANADA 
LION COATINGS ° HOLCOMBE SELENIUM RECTIFIERS 
PIPE WRAPPINGS ° GRAPHITE ANOODES ° COKE BREEZE 


FOR FURTHER INFORMATION ON 
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MAXIMUM 


SECURITY 


WORLD'S BIGGEST OlL BARGE 
The 42,000 barrel AMORCO 
is equipped with two 1500- 
pound Danforth anchors. 


ALL-PURPOSE OFFSHORE SHIP 
The 131-foot BORIE and 
her sistership, TIOGA are 
equipped with Danforth 
anchors. 


272-FOOT OJL DRILLING TENDER 
5,000 and 10,000- 

pound Danforths are the 

anchors for the 

tender PELICAN. 


DANFORTH? anchors give maximum 
holding power, the key to maximum 
security. DANFORTHS can also in- 
crease earning capacity by cutting dead- 
weight to a minimum. 


ANFORTHE ANC 


2169 Alliston Way 
Berkeley 4, Calif. 
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Running Tour 


> William S. (Bill) Shropshire has joined Falcon Seaboard Drill- 
ing Company as production engineer over Texas Operations 
Shropshire was formerly district superintendent for Warren 
Petroleum Corporation at Big Spring, Texas. He now head- 
quarters at the company’s offices in Houston. 











Bill Shropshire P. V. Baker 


> Paul V. Baker has been named safety director for the Gravey 
Drilling Company. Baker was formerly associated with Conti- 
nental Oil Company for the past 12 years. He resigned his posi- 
tion as administrative assistant to their safety division in 
November to assume his new duties with Garvey Drilling Com- 
pany. In his new position he will supervise a safety training 
program for the company’s 250 employees and 17 rotary drilling 
rigs. 

> Michael J. Boyce, superintendent of the Casper production 
division, Ohio Oil Company, has retired. He is succeeded by 
H. J. Brunt, assistant division superintendent 

> James E. Gosline of San Francisco has been appointed to the 
post of director, vice president and assistant to the president 
of The California Company, headquartered in New Orleans 
Calco is a wholly-owned operating company of Standard Oil 
Company of California. Gosline succeeds Earl M. Kipp who 
moves to California to assume Gosline’s former position of 
special producing consultant on Standard’s executive staff 

> T. L. Owen, a veteran of more than 26 years in drilling, has 
been promoted from toolpusher to superintendent of the land 
drilling division of Rimrock Tidelands, Inc. The appointment 
of G. D. Murray to superintendent of the marine drilling divi 
sion was also announced. He will be in charge of Rimrock’s 
four offshore drilling rigs now operating in the Gulf of Mexico, 
as well as the company’s two new barge mounted rigs which 
will begin operations later this year. 

> William C. Elliott Jr., formerly assistant chief of the Dallas 
offices of the Bureau of Mines, has been transferred to Wichita 
Falls where he will be chief of that office. Elliott is a graduate 
of the University of Oklahoma where he majored in petroleum 
engineering. 

> Kenneth E. Chaffin has been made general superintendent of 
the Louisiana-South Texas division of Loffland Brothers Com 
pany, Tulsa, succeeding George C. Mallory, deceased. Chaffin 
was first employed by Loffland Brothers Company in 1936 
and moved to that company’s Louisiana Gulf Coast operations 
in 1938 where he has remained, with the exception of short 
periods in Canada and Cuba, until the present. For the past 3 
years Chaffin has been superintendent of offshore operations 
D. E. Williams has been promoted to assistant general super 

intendent of the Louisiana-South Texas Division. Williams began 
his career in the oil well drilling industry in 1941 when he joined 
Loffland. He has served in Louisiana, Mississippi, Vene 

zuela, and Peru. Williams was made superintendent of land and 
inland barge operations in the Louisiana-South Texas Division 
in July of 1956, in which capacity he has been employed until 
his present promotion. Both Chaffin and Williams will make 
their headquarters in the company offices in New Iberia, La 

> J. B. Storey of United Gas Pipeline Company, has been elected 
a director of Union Producing Company, production subsidiary 
of United Gas. He was transferred to Shreveport on January 15 
to assist in various production operations of the company. Story 
has been manager of the New Orleans district of United Gas 
and Union Producing since 1950. R. G. Bryan, assistant man 

ager of the New Orleans district since 1956, will succeed Storey 
as district manager at that place. 

> Monterey Oil Company announces the appointment of Don- 
lin P. Murdy as vice president for finance and Albert W. (Bob) 
Gentry as vice president for operations. Murdy and Gentry have 
been promoted from assistant to the president and manager of 
field operations, respectively. 

> Paul L. Waid has been made assistant superintendent of opera 

tions of Loffland Brothers Company of Canada. He entered the 
oil well drilling industry in March of 1943 with Loffland 
Brothers Company at Clay City, Illinois. Most of his experience 
has been gained in the Rocky Mountains area, and has had 
previous experience in both Alberta and Saskatchewan, Canada 

Waid will make his headquarters in the offices of Loffland 
Brothers Company of Canada, in Calgary, Alberta. 
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Running Tour 


> Latin America division offices for Sun 
Oil Company’s foreign operations depart- 
ment, formerly located in Dallas, Texas, 
have been moved to Caracas, Venezuela. 
Involved in the move are B. E. Warren, 
division manager; P. W. McFarland, divi- 
sion chief geologist; Lee C. Smith, divi- 
sion assistant chief geologist; John 
Waller, district geophysicist; and mem- 
bers of their staffs. 





> Appointment of two assistant general 
managers of The Texas Company’s 
domestic producing department and the 
naming of two new division managers has 
been announced with several other per- 
sonnel changes. M. L. Terry, division 
manager, Oklahoma division, takes early 
retirement, effective March |. H. O. 
Woodruff, assistant general manager, 
Houston, will replace Terry as division 
manager, Oklahoma division, with head- 
quarters at Tulsa. S. T. McCardell, assist- 
ant division manager of the Louisiana 
division, will be transferred from New 
Orleans to Houston to become assistant 
general manager, replacing Woodruff. J. 
H. Markley Jr., assistant division mana- 
ger of the West Texas division, will be 
transferred from Fort Worth to Houston 
to become assistant general manager. Tom 
T. Freeman, division manager of the 
Rocky Mountain division, is being trans- 
ferred from Denver to the general mana- 
ger’s staff, Houston, as manager of land 
evaluations. O. B. Hocker, assistant divi- 
sion manager of the South Texas division, 
has been named division manager of the 
Rocky Mountain division and will move 
from Houston to Denver. George H. 
Clark, assistant to general manager, is be- 
ing transferred to assistant division mana- 
ger of the South Texas division, replacing 
Hocker 


> J. D. Richardson has been named divi- 
sion drilling superintendent for Pan 
American Petroleum Corporation's Rocky 
Mountain division headquartered in Cas- 
per Wyoming. Richardson moves to Cas- 
per from Pan Am’s Houston, Texas 
division office where he had been drilling 
research engineer since 1953. He replaces 
G. A. Isaacks, who has transferred to 
Fort Worth, Texas. 


> Monterey Oil Company has appointed 
Ford M. Graham of Hammond, Louisi- 
ana, as vice president and senior repre- 
sentative for the company in Louisiana 
and Mississippi. Graham, formerly an 
independent oil and gas operator, has 
served as consultant to Monterey and 
other producers for the past four years 
He will direct exploration activities in the 
area from the company’s offices in New 
Orleans 


> Edgar Kraus has been named assistant 
general manager of the domestic crude oil 
production department, Atlantic Refining 
Company. He has served as manager of 
the domestic producing exploration divi- 
sion since 1952. It was also announced 
that Kraus will move up to succeed 
James N. Mendenhall as general mana- 
ger upon the latter’s retirement within 
the next several months. William B. 
Moore, formerly manager of the com- 
pany’s South Louisiana producing region, 
has been named to succeed Kraus as 
manager of the exploration division. 
Louis F. Davis has been appointed to the 
new position of regional division mana- 
ger, heading up the company’s six pro- 
ducing regional divisions. He was for- 
merly manager of the Oklahoma-Kansas 
region. 
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> Minor S. Jameson 
Jr., a member of the 
Independent Petro- 
leum Association of 
America staff since 
1937, was elected 
executive vice presi- 
dent and was desig- 
nated to coordinate 
departmental activi- 
ties and the overall 
program of the asso- 
ciation. Russell B. 
Brown, general coun- 
sel for the associa- 
tion since 1930, will continue to be re 
sponsible to the president in his top policy 
position as head of the association's legal 
department, responsible for its govern- 
mental relations activities. Jameson, in 
addition to his duties as executive vice 
president, will continue in direct charge 
of the association's economic and statisti- 
cal department. His advancement to exec- 
utive vice president fills a vacancy created 
in 1955 by the retirement of Harold B. 
Fell, who held that post for almost a 
quarter century. 

Other departments established include: 
Administration and finance, which has 
charge of all business and financial affairs 
of the association under I. C. Huff Jr., 
executive manager and secretary. Mem- 
bership department, headed by B. H. 
Vickrey as membership director, and 
staffed by four district representatives 
who maintain liaison with IPAA mem- 
bers in all producing areas of the nation 
Information department which has _ re- 
sponsibility for planning and coordination 
of both public and industry information 
activities under Lloyd N. Unsell, director 
of information. 


M. S. Jameson Jr. 


> Creation by Tennessee Gas Transmis- 
sion Company of a new Mid-Continent 
division oil and gas production headquar- 
ters in Oklahoma City was announced 
with J. P. Schmalz to head the new office, 
as division production manager. He form- 
erly occupied a similar position at the 
company’s Central division headquarters 
at Midland, Texas. Other personnel as 
signed to the Oklahoma City division in 
clude H. E. Rowe Jr., division petroleum 
engineer; Willian Miskimins Jr., produc 
tion foreman, and W. F. Lewis, division 
production office manager 

A number of other personnel reassign 
ments were announced. These include J. 
P. Jacks, as division production manager 
at Midland, replacing Schmalz; L. B. 
Plumb, as division petroleum engineer at 
Midland; L. C. Bodemann Jr., division 
petroleum engineer at Denver, Colorado; 
J. L. King, division production office man 
ager at Denver; L. P. Miller, district pe 
troleum engineer at Oklahoma City, and 
E. L. Patterson, district clerk at Wichita 
Falls 


> Robert L. Breedlove, of Shreveport 
Louisiana, has been promoted to the posi 
tion of chief geologist for Arkansas 
Louisiana Gas Company. Breedlove has 
been serving as acting chief geologist for 
Arkansas Louisiana since early in 1957 
He has been connected with the geologi 
cal department of ALG and its predeces 
sor companies since July 1935 


> Hal F. Nabors, Oklahoma City, has 
been promoted to general manager of 
Continental Oil Company's central region 
He will continue to make his headquar 
ters at Oklahoma City. He has been acting 
regional manager since March 1957 





Keep this fact pasted in your hat... 


JACKS 


...cost less to install 
...cost less to operate 


DVERTISE 


these are but two of many 
important reasons for stand 
ardizing on JENSEN JACKS 
Don't wait another minute to 
get the whole picture. It's o 
case where more information 
means MORE MONEY for you 


STOCKED BY YOUR 
LOCAL SUPPLY STORE 
Made by 


JENSEN BROS. 
MFG. CO., INC. 


P.O. Box 477-8 
Coffeyville, Kansas, USA 
Export Office 
60 East 42nd St., 
New York, N. Y 


FOR FURTHER INFORMATION ON 
PRODUCTS. SEE READER SERVICE CARD 














Lubricated Mud 


A drilling mud additive has been de- 
veloped that promises to adequately 
lubricate drill bit bearings and the hole 

with the end result of less bit wear, 
fewer trips, reduction of drill pipe 
fatigue, and lower rotating power Tre- 
quirements. 

The additive is a result of efforts by 
Gulf Oil Corporation scientists, who 
developed, lab and field tested it ex- 
tensively 


The tests indicated the additive in- 
creases the life of drill bits by two to 
five times, and reduce to an equal ex- 
tent, the frequency with which the drill 
string must be pulled out of the hole to 
change bits. 


In deeper wells, where round trips 
account for 20 to 40 percent of rig 
time, Gulf achievement is expected to 
cut trip time in half. 


Numerous Advantages Cited 

Several related advantages are ex- 
pected to contribute substantially to 
lower drilling costs: 


Number of bits per well may be cut 
in half or more. The most commonly 
used rock bits range in price from $150 
to $1200, the higher figure for the car- 
bide bits used in the hardest forma- 
tions. For a 10,000-ft well in hard 
formation 100 to 150 bits would nor- 
mally be used. 


Wear on drill pipe and on the rig 
would be reduced, due to less frequent 
round trips, which subject both to 
heavy strains. Also, the new mud is 
said to lessen friction throughout the 
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Gulf develops drilling mud additive 


with extreme pressure lubrication properties; 


tests show bit wear reduced 2 to 5 times, 


rotating torque | /20 of conventional mud 


hole to the extent that less wear on 
pipe and rig occurs during withdrawals 
and while drilling. 


Lost tools and pipe could be more 
easily recovered due to less friction. 

Reduction of friction in the hole, 
would lessen reduction of power re- 
quirements for rotating the drill string. 


Drill pipe rotating torque measured on 
several test wells using the lubricating 
additive in the mud dropped as low as 
1/20 of that with conventional muds, 
Gulf reports. 

Application has been made for com- 
prehensive patents covering the Gulf 
development, which will be licensed 
to mud service organizations. Amounts 
of the extreme pressure lubricant addi- 
tive used in the mud to obtain the 
above results are relatively small and 
inexpensive, it was stated. 


Research 


Some 3600 tests of mud formula- 
tions were first made on a machine, the 
first testing ever made of drilling mud 
for extreme pressure lubricating quali- 
ties. Conventional oil emulsion mud 
showed only minor lubricating quality 
on the machine; but when EP additives 
were introduced, the load-carrying 
characteristics of the resulting mud 
mixture rose to surprisingly high values. 


Lab Tests 


To substantiate these far-reaching 
implications, pilot tests were run on a 
full-scale drilling rig at the Gulf Re- 
search Center. Commercial bits were 
used, boring into steel blocks flooded 
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with the mud under test. The results 
closely correlated with those of the 
test machine, showing two to five times 
longer bit life with drilling mud con- 
taining EP additives. 


The pilot trials established an over- 
all average of 18 bit life hours before 
failure for bits when run with conven- 
tional muds, compared to 55 bit life 
hours for bits run with the same muds 
with EP additives. A few of the specific 
pilot test results follow: 

Conventional oil emulsion mud, 20 
life hours; with EP, 60 life hours. Con- 
ventional 6 percent bentonite mud, 10 
hours; with EP, 55 hours. Conven- 
tional clay and water, 15 hours; with 
EP, 65 hours. Conventional weighted 
mud, 11.5 lb per gal, 38 hours; with 
EP, 78 hours. 


Field Trials 


Next came field trials. In a compara- 
tive test in West Texas, a bit with a con- 
ventional mud ran 17% hours and 
made 344 ft before failure; while in a 
similar formation nearby the same type 
bit with the same mud plus EP addi- 
tives, ran 41 hours and made 915 ft. 

Other West Texas tests were made 
in harder formations with the tungsten 
carbide insert bits usually employed 
for this type drilling. With conven- 
tional muds, “locking” of the cones 
occurred within 15 to 50 hours, the 
average time being about 25 hours. 
With EP muds under the same drilling 
conditions, the average bit life was 
about 100 hours and one of the bits 
drilled 1200 ft in a hard dolomite for- 
*x** 


mation. 
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Drilling in Lake Maracaibo 


is The Offshore Company’s new barge 
V-1. Barge V-2 is also working 


in this area. These units are the most 
powerful Diesel-electric rigs yet to work in Venezuela. Each is capable of 
drilling in excess of 12,000 feet. 
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The Offshore Company 


Goes to Venezuela 


—picks Electro-Motive Power with overseas service and 


parts facilities for two new Diesel-electric barges 


The Offshore Company, first to use Electro- 
Motive Power in the United States, is now 
first to use this Diesel-electric equipment in 
Venezuela on their new barges, V-1 and V-2. 

Each of these modern barges contains 
Electro-Motive equipment of 2700 horse- 
power, making them the most powerful 
Diesel-electric rigs sent to work in the Lake 
Maracaibo area. 

Behind The Offshore Company’s choice of 
power for the new barges was experience 
with Electro-Motive Power on their record- 
breaking mobile platforms Nos. 54 and 55 
and their fixed platform No. 25. But most 
important was the knowledge that they could 
get local service for Electro-Motive equip- 
ment from General Motors de Venezuela. 

Factory-trained personnel head up this 
facility through General Motors Overseas 


Three Electro- 
Motive engine- 
generator sets of 
900 hp each supply 
power to drive mo- 
tors on mud pumps 
and draw works. 
These sets are heat- 
exchanger cooled. 
Sets are also avail- 
able with air cool- 
ing or keel-cooling 
systems. 


Operations. It offers the same superior serv- 
ice for Electro-Motive equipment found in 
the Gulf. Here too, complete facilities are 
offered for both engine and electrical com- 
ponents—-one responsibility for the complete 
power system. 

If your interests lie in moderate or deep 
drilling in this country, Canada, South 
America, or elsewhere, look into the advan- 
tages of Electro-Motive equipment with 
established world-wide service facilities. See 
your Electro-Motive representative for 


details. 


ELECTRO-MOTIVE DIVISION 
GENERAL MOTORS 


In Canada. General Motors Diesel Limited, London, Ontario 


La Grange, Ill. 


Petroleum industry sales offices: Dallas and Houston, Texas; 


Morgan City, Lovisiana; los Angeles, California, 








drilling in excess of 12,000 feet. 
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New Services oe e ‘New Tools e « « New Methods «+ « « Outstanding Results 


McCullough Bullet Gun 


Proves Fracturing Power 
| M-3 Bullet Gun Assures Successful Completion 
| of Fracturing Job...Penetrates and Cracks 


_ ‘ ‘| Tough Formation After Other Bullet Gun Failed 


IMPROVED 
McCULLOUGH OGIVAL BULLETS 








Previously perforated with bullets by another service company, the 
operator was unable to fracture the formation in this Illinois well. Pump 


Designed for maximum piercing ability, 


they are the deepest penetrating bullets | pressures to 4000 psi were reached without results. 

known. Sizes shown abovearestandard. | 

Burrless caps are available for all stand- : . : r ver ‘ 
ord sizes, Epocial slecs end types can be McCullough was calle d to repe rforate the well with the 4%” OD M-3 
furnished to meet unusual requirements. Bullet Gun. Twenty improved 4” Ogival Bullets were shot through 5% 


14 lb. J-55 cemented casing in a five 
foot interval from 2833’ to 2838’. 


After perforating by McCullough, 





re ti \ the formation broke down at 1600 
ae psi and took fracturing material at 

\ ha the rate of 350 gallons of oil and 
ny ee mer ee 700 pounds of sand per minute. The 

/ : well is now flowing —one of the 
ra best in the field —and entire per- 


forating job required only 1: hours 
rig time. 


_-— 
X McCullough M-3 Bullet Guns 
~ 








and improved Ogival Bullets have 
always given you deeper penetra- 

tion and superior formation fractur- 
as, \ ing ability. These features have 











- L Z = i proved invaluable where tough, 

{ Cc yS 4 tight formations must be further 

& / Po “~\ fractured under pressure for peak 
production. 

M-3 BULLET GUNS GET DEEPEST PENETRATION And proof of this superior ability 

GREATER FRACTURING POWER of M-3 Bullet Guns is in their long 


+ . — record of jobs successfully com- 
Size for size, McCullough M-3 Guns consistently outshoot all othe: pleted — after others have failed. 


bullet guns. They give you deepest penetration even through excessive Next time. be sure of results— 
thicknesses of casing and cement. They fracture the formation better than . Cc , 
- call McCullough first. 
other bullet guns because they shoot harder. M-3’s consistently get better 
sults — peak tion: » oil 
re sults peak production; more oil! Tho te deswthed cheve & eat 
M-3 Bullet Guns have proved superior to other types of bullet and jet fied by a true field report of 
perforating under nearly all well and formation conditions encountered. services rendered. 


Mic Cullough TOOL COMPANY sovstox 


Cable Address: MACTOOL EDMONTON 
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hard formations 
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anhydrite contamination _ 
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DuPont CMC (Grade DM) 
costs less than highly purified 


grades which exceed most drill- 
ing needs. Without the pre- 
mium price, you get excellent 
fluid loss control, good weight 
suspending properties. 


For a good oil-in-water, low 
solids mud, use a little Du Pont 
high viscosity CMC in place of 
a lot of bentonite. By holding 
clay solids to a minimum, you 
get a ‘fast drilling” mud which 
requires a minimum of chemi- 
cal treatment. 


When Du Pont CMC is used as 
a clay replacement, the unde- 
sirable effects normally result- 
ing from an encounter with 
salt, gyp, or anhydrite, are 
minimized. Costly rig time for 
mud conditioning is reduced. 


Your muds hold up, even at 
extreme depths, when you use 
Du Pont CMC because of its 
resistance to thermal and bac- 
terial degradation. 


Offshore or onshore, drillers report saving as much as 50% in dollars-per-foot costs by using Du Pont CMC in their muds. 


How Du Pont CMC solves 


these mud problems 
...at rock-bottom cost 


OU PONT 


REG. u. 5, PAT. OFF 


DU PONT CMC 


FOR DRILLING MUDS 


Better Things for Better Living . . . through Chemistry 
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SODIUM CMC 


FOR FURTHER INFORMAT 


TS. SEE READER 


Your local mud dealer can introduce 
you to these and other advantages of 
DuPont CMC (low viscosity or high 
viscosity) immediately. Or contact 


e@ Barada & Page, Inc., offices in 
Corpus Christi, Dallas, Fort Worth, 
Houston, Kansas City, New Orleans 
Odessa, Oklahoma City, Tulsa 
Wichita 


@ Macco Corp., Paramount, California 


© DuPont Explosives Department, of 
fices in Dallas, Los Angeles and 
Wilmington 


See the 
“Du Pont Show 
of the Month” on CBS 


aes B-165 
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to the contractor... 
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Say 


Adjustable Positive 





CONTROL preventer manifolds with McEVOY “ETA” chokes 

















Heavy “hammer blow” 
lock insures holding 
settings positively. 










Heavy adjustable 
packing gland 










Micrometer indicator 
provides positive 
accurate settings 






Inner mandrel! (body) 
easily replaced for 
conversion from 
adjustable to positive 
choke and vice versa. 














locking cap 
(hammer blow 
type) retains 
entire assembly — 
only one part 

to loosen for 
repairs, protects 
main body from 
all wear. 





















Stem packing near 
needle end of stem 
te control vibration, 
maintain settings, 
provide long 
trouble-free life. 








Inner mandrel 
(body) case 
hardened for 
extremely long 
life — completely 
replaceable 
without removing 
main body 
from line. 















Main or ovter body 









McEvoy “ETA” 
Adjustable Choke 





McEvoy “ETA” chokes comply with API stand- 


ards and ore available in alloy or 12-14 
chrome MACALOY stainless steel with K-Monel 
stem...in working pressures from 2000 to 
10,000 psi. Adjustable or positive with flanged 
inlets and outlets. 


NFORMATION ON 
SEE READER ERY E ART 
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McEvoy “ETA” chokes feature 

a replaceable inner mandrel which 
protects the main body, takes all wear 
and prevents high pressure fluids and 
gasses from damaging the main outer 
body ... assuring the contractor the 
longest choke-life possible. 


Proven through years of service in the 
world’s most damaging installations, 
the McEvoy “ETA” choke was 
specifically made to withstand the 
highest temperatures and pressures 

of deep gas injection wells where all 
other types of chokes failed. 


The “ETA” performance was so 
outstanding that it won a permanent 
place in the McEvoy line of proven 
products. It is now available for 
installation on every well, under all 
conditions. The McEvoy “ETA” is a 
proven money-saver. It is designed for 
quick tear-down without removal 
from the line, fast field conversion from 
adjustable to positive or vice versa, and 
long-life operation. 

It will pay you to investigate and 


use these outstanding chokes. 
Write for details. 


Mi COMPANY 


OIL WELL EQUIPMENT 


Texas and Milby Streets 
P. O. Box 3127 


Houston 1, Texas 
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THE BIG FEATURE ABOUT CLIMAX ENGINES 


is tHE OWNER SATISFACTION 


THEY PROVIDE.... 





..- MIGHTY IMPORTANT TO CONSIDER WHEN YOU BUY AN ENGINE! 


Here's why Climax Engines are so “owner satisfying” — 


You get an engine that will give years of service on any job... whether 
powering drilling rigs, pumps, Compressors or generators. 


—an engine designed for easy starting... simplified operation... equal 
efficiency on natural gas, butane or gasoline by merely closing one set 
of valves and opening another...easy maintenance...readily accessible 
operating parts and accessories. 


—an engine backed by prompt service throughout the oil country... 
friendly Climax Distributors offering a complete stock of parts, repair 
facilities and factory trained mechanics. 


—these, plus many other Climax advantages, add up to owner satisfac- 
tion ... the kind you get when you buy Climax Engines! 


See, call or write your nearby Climax Distributor today! 


F ell = inh 


CLIMAX ENGINE MANUFACTURING CO. 
DIVISION OF WAUKESHA MOTOR COMPANY 


FACTORY—CLINTON, IOWA 


§ po eh 


: a “” 
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CARI 


A Complete Line 
of Oil Field Engines 
up to 605 H.P. 





V-125 —12 cylinder, 605 mox. H.P 
ot 1200 R. P.M 

V-122—12 cylinder, 520 mox. H.P 
ot 1200 R. P.M 





V-85—8 cylinder, 390 max. H.P 
ot 1200 8. P.M 


V-80—8 cylinder, 340 mox. H.P 
ot 1200 8. P.M 


Je 
ed 5 , 
aT 


’ 
K-75—6 cylinder, 302 max. H.P 


at 1200 R. P.M 


K-67—6 cylinder, 265 max. H.P 
at 1200 R. P.M 





R-165—6 cylinder, 192 max. H.P 
ot 1200 R. P.M 
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DODGE 


Para-flex 


FLEXIBLE CUSHION COUPLING 


THIS coupling “swallows up’’ shaft misplacements. It 
automatically compensates for end-float, parallel mis- 
alignment, angular misalignment or any combination 
of all three. Moreover, it cushions the stresses of shock 
loads. And it absorbs torsional vibration—reducing 
noise and protecting machinery from vibration’s de- 
structive forces. 


Here is a new type of performance—made possible 
by the development of a tire-like flexing element. Syn- 
thetic tension members, bonded together in rubber, 
give this element the stamina and dependability of 
modern, high-speed, high-load, shock-absorbing truck 
tires—and the ability to respond magically to all 
manner of changing shaft conditions. 


Para-flex takes minimum space on the shaft. Mount- 
ing is simplified through the use of standard Taper- 
Lock bushings—no reboring, no machining. Safety 
is promoted by flush design; there are no protruding 


FOR FURTHER INFORMATION ON 
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ADVERTISED PRODUCTS, SEE READER SERVICE CARD 


NEW! 
DIFFERENT! 


ee 





TAKES TAKES 
ANGULAR MISALIGNMENT PARALLEL MISALIGNMENT 





TAKES ABSORBS 
END-FLOAT TORSIONAL VIBRATION 











THE COUPLING WITH THE 4-WAY FLEX 


parts. No lubrication is required, no periodic inspec- 
tion. And since the flexible member is molded with a 
transverse split, it can be replaced without moving 
either the driver or driven machine. 


Para-flex Couplings are stocked by Dodge Distribu- 
tors in popular transmission sizes. They are available 
from factory stock in capacities up to 825 hp at 1200 
rpm. Call your distributor for early delivery to make 
your own test. You'll witness something revolutionary! 
DODGE MANUFACTURING CORPORATION, 7900 Union, Mishowaka Ind. 


3E 
a 


CALL THE TRANSMISSIONEER—your local Dodge Distributor. Factory 
* trained by Dodge, he can give you valuable help on new, cost-saving 
methods. Look in the white pages of your telephone directory for 


~~ 
“Dodge Transmissioneer.” 
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When 
pressures 
run 








ETE HS 


Your Well Is Safe With 


RECTORHEADS 


the heal that seiba with 
the Rling-o Sled 


More than 125,000 Rector casing head in- 
stallations prove that you can forget about 
pressure leaks when your well is equipped 
with Rectorheads. For working pressures to 
15,000 psi . . . regardless of temperature ex- 
tremes . . . the Rector ring-of-steel provides 
a lifetime seal. 

There is no resilient packing to flow under 


pressure or deteriorate from heat or time. The 





casing is welded to a steel ring that fits in a 
precision ground seat. There is no stress on 
the weld when the flange bolts are tightened. 
A steel API ring gasket completes the per- 
manent, maintenance-free seal. 

For well safety and long range economy, 
specify RECTORHEADS . . . now in sizes 


through 20”. Order from your favorite 


SUPPLY STORE. 


WELL EQUIPMENT COMPANY #5 


1100 NORTH COMMERCE ST. 


FORT WORTH, TEXAS 


Houston Ptant: 2215 Commerce St. 


EXPORT REPRESENTATIVES: Continental Supply Company ° 
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Mid-Continent Supply Company 


FOR FURTHER INFORMATION ON 
E PRODUCTS, SEE READER & 
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Oil Well Supply Company 


CUMMINS 


Ne 
~~ ~ 





FOR ELECTRIC OIL WELL DRILLING . . . 


Use Your Favorite Engine 
With General Electric Drive 


Your preference for a particular make of oil 
field engine (several makes are shown above) 
need not be sacrificed to gain the benefits of 
electric oil well drilling. You can use G-E 
drive with the same types of engines you may 
have been using without changing your exist- 
ing engine stocking and parts procedures... 
without subjecting your personnel to new 
engine operation and maintenance training 


GENERAL ELECTRIC DRIVE IS AVAILABLE IN 
MANY SIZES for a wide range of applications 
Designed-in control simplicity eliminates com- 
plicated external apparatus, feedback systems, 
and torque limiting devices. G-E drilling gen- 
erators eliminate the need for current and 
voltage regulating controls. G-E’s familiar air 


throttle system eliminates individual exciters 
for each generator and G-E drilling motors will 
not run away in case of load loss. 


GENERAL ELECTRIC AND THE ENGINE 
BUILDER WORK TOGETHER to furnish you 
with a completely coordinated system suited 
to your drilling needs. 


FOR MORE INFORMATION, call your nearest 
G-E Apparatus Sales Office. Drilling offices 
are in Dallas, Denver, Houston, Los Angeles, 
New Orleans, and Tulsa; in Canada: Calgary 
and Toronto. For overseas requirements, Inter- 
national General Electric drilling offices are 
in Bogota, Buenos Aires, Caracas, Maracaibo, 
Mexico City, New York, and Puerto LaCruz. 


115-24 


GENERAL @@ ELECTRIC 


Tae 
Vit 





LERO! 


GENERAL MOTORS 
DETROIT DIESEL 

















WAUKESHA 








1250-hp Slush Pump Weighs Only 35,300 Ib 


A new giant slush pump, weighing only 
28 Ib per hp, has been announced by 
Wilson Manufacturing Company. Weigh- 
ing only 35,300 lb and delivering 1250 hp, 
it is the lightest pump per horsepower 
yet built. 

This pump features Wilson's unique 
chain drive. The powerful quadruple 
roller chain with an 8-to-1 safety factor 
provides ample strength for all normal 
operations, yet it is still the weakest link 
of the unit and will break before the rest 
of the pump will fail. 

Main rods and pony rods are equipped 
with tapered threads which allow them 
to be made up absolutely tight and yet be 
easily removed. The crank is a true 
crank, and is smaller, lighter and more 
efficient than an eccentric type pump. 
The all-steel frame is made of shape-cut 
plates and steel castings, providing great 
strength with light weight 


The removable stuffing box can be re- 
placed without removing the cylinders 
from the frame. Valve covers and cylin 
der heads are quickly removable. All 
wearing parts are replaceable. Moving 
parts in the power end of the pump are 
pressure lubricated by a rotary pump, 
driven by a chain drive from the pinion 
shaft. All lubricating oil is continuously 
strained and filtered. 

Wilson has prepared an informative 
booklet covering the specifications and 
operation of the Titan 8 by 18 in. pump, 
including a table showing pump capacities 
operating with liners from 52 in. to 8 in 
and at speeds from 40 to 75 strokes pet 
min. The booklet also includes illustra 
tions and descriptions of the many 
features of the pump. Wilson Manufac 
turing Company, Inc 

Circle number (1) on reply card 





Pipeline Insulator 


A new plastic insulator, said to be im- 
pervious to moisture, corrosion and de- 
cay, has been developed by the F. H. 
Maloney Company. According to the 
manufacturer, it represents a new con- 
cept in plastic pipeline insulators because 
it combines strength with long life and 
ease of installation at a competitive price. 

Designed to absorb load shocks and 
provide cathodic protection at pipeline 
crossings, the insulator is available in 
size ranges from 2 through 36 in. Com- 
posed of glass fiber reinforced polyester, 
it is compression molded at high tempera- 
ture and pressure. It is ribbed inside to 
prevent cold flow of the pipe wrap and 
has been tested in excess of 18 tons and 
temperature tested in excess of 400 F in 
boiling pitch. F. H. Maloney Company 


Circle number (2) on reply card. 


Slush Pump Rod Oiler 


The S. R. Bowen pump rod oiler pro- 
vides a simple, effective and trouble-free 
method of lubricating slush pump rods 
It is applicable as original lubricating 
equipment on new slush pumps, and as a 
replacement for defeciive or worn out 
lubricators on pumps now in the fields 
This self-priming unit furnishes a con 
stant flow of clean oil on the rods to keep 
them free of abrasive elements and pro- 
vides a film of lubricant between moving 
parts. 

It is activated by the piston rod cross 
head nut or a flange on the pump rod and 
will move the oil from a reservoir below 
to the accumulator tank above from 
where it is fed to the pump rod, and then 
returned to the reservoir. S. R. Bowen 
Company. 

Circle number (3) on reply card 
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Low Voltage Lighting Sets 


New lighting sets provide 200 to 400 
w of grounded illumination in a choice 
of 6, 12 or 32 v, from conventional 
110/120-v a-c power sources and are re 
ported to be absolutely safe to use 
around metal structures, even in dripping 
wet conditions. Set consists of a step 
down transformer housed in a moisture 
tight case with | to 4 handlamp exten 
sions that plug into receptacles on each 
end of carrying case. Supplied with 6-ft 
power extension with male-end plug that 
connects to conventional style grounded 
receptacles. Third wire in extensions con 
nects ground to transformer case and to 
metal lamp guards. Joy Manufacturin 
Company 


Circle number (4) on reply card 


Portable Magnetic 
Tape Recorder 


A portable magnetic tape recorder for 
geophysical seismic work, which features 
complete transistorization, light weight 
and extreme portability, has been ce 
veloped by the General Geophysical Com 
pany. The unit is known as the Geocord 


Ihe field unit produces standard 24 
channel magnetic seismic records despit« 
its compactness and light weight. The 
complete recording system is contained in 
2 cases, each weighing only 45 Ib. The 
unit is hermetically sealed at every point 
General Geophysical Company 

Circle number (5) on reply card 


Lubricator-Type Stuffing Box 


Vernon Tool Company, Ltd., has an 
nounced the addition of a lubricator-type 
stuffing box to their line. The stuffing box 
is designed for wells that occasionally 
pump dry or need additional lubrication 

The cap of the box incorporates a 
chamber which is packed with absorbent 
wicking which is saturated with oil and 
lubricates the polished rod at all times. A 
wiper ring, built into the top of the cap 
keeps the lubrication in and the dirt out 
Vernon Tool Company, Ltd 


Circle number (6) on reply card 
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New Equipment 


BS&W and Temperature 


Recorder 


A combination bs&w and temperature 
recorder for LACT units has been an- 
nounced by Instruments, Inc. Assembly 
of both recording mechanisms in | case 
simplifies many pipeline installations 
where separate temperature and bs&w 
recorders would ordinarily be installed 








The temperature measuring system in 
corporated in the unit is a “filled system,” 
with the bulb designed for location di 
rectly in the pipeline. Connection from 
the sensing bulb to the recorder is made 
using flexible stainless steel capillary tub 
ing. Bs&w is recorded on 1 pen of the 
recorder with the temperature recorded 
on a second pen to provide simultaneous 
indication of both variables. /nstruments, 
Inc 

Circle number (7) on reply card. 


Chlorine-Free Paraffin Solvent 


Developed in response to the oil indus- 
try’s requests for a chlorine-free product, 
Visco 958 is a new paraffin solvent now 
being marketed by Visco Products. An oil 
soluble liquid, the solvent is used to re 
move paraffin deposits from producing 
wells, flow lines and storage tanks. Solvent 
action is made highly effective by the 
synergistic effect of semi-polar surfactants 
incorporated in the product. The manu- 
facturer says Visco 958 will normally 
loosen and dissolve the most stubborn 
paraffin blocks with no need for any ap- 
plication of heat. Product is shipped in 55 
gal steel drums. Visco Products Company, 
Inc 

Circle number (8) on reply card. 


Light-Weight Plastic Core Tube 


A new core tube, introduced by the 
Krayloy Plastic Pipe Company, is a real 
innovation for petroleum engineers. The 
“Cor-Tainer” is manufactured of high 
impact PVC plastic and conforms to 
standard dimension: 36 in. in length and 
4.067 in. ID. For shipping, one end is 
permanently sealed while the other end is 
threaded to take a 4-in. cap. 





The “Cor-Tainer” will not rust, rot or 
corrode under adverse conditions. It is 
air, oil and water tight and can be used 
repeatedly. Its shipping weight is only 7 
Ib. Krayloy Plastic Pipe Company, Inc. 

Circle number (9) on reply card. 
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Repair Clamp and Coupling 

A new all-around pipe repair clamp, 
the Dresser “360,” made of stainless steel 
and Grade A malleable iron, provides an 
easy-to-install method of repairing full 
breaks or holes in asbestos-cement and 
cast iron lines. The manufacturer cites 
easy installation— simply remove the 
bolts from 1 side of the clamp, spring 
the clamp around the pipe, insert the 
bolts and tighten the nuts. 

Besides being a clamp, the “360” is re- 
ported to be an excellent coupling. Asbes- 
tos-cement pipe with broken ends can be 
used by evening the ends of the pipe and 
joining. Dresser Manufacturing Division 

Circle number (10) on reply card. 


P ° 
Light-Weight Desander 

Grant Oil Tool Company recently un- 
veiled its new Spiro-Jet Desander which 
weighs only 56 Ib, operates effectively 
under wide variations in pump pressures, 
maintaining clay and oil base muds in 
sand-free conditions under all normal 
drilling operations. Heart of the desander 
is a l-piece liner of special oil and abra- 
sive-resistant rubber which is quickly re- 
placed as a unit when worn. 





The desander is easy to install wherever 
the operator desires. It can be mounted in 
the mud system as an individual unit, or 
manifold-mounted with simple piping ar- 
rangements to provide desanding under 
all volumes and pressures. Grant Oil 
Tool Company. 

Circle number (11) on reply card. 


Extremely Hard 
Piunger Surface 

A new plunger surface which is almost 
as hard as a diamond, resists abrasion 
and will not gall, is the newest develop- 
ment in subsurface pump plungers by 
Axelson Manufacturing. 

The plunger is hard-faced with a nickel- 
chromium-boron material that is sprayed 
while in a molten state onto a mild steel 
tube. The hard-facing material is then 
fused at 19C9 to 2000 F to form a molecu- 
lar bond with the base metal. The surface 
is composed of extremely hard carbide 
and boride particles, held together in a 
nickel binder. The material is highly re- 
sistant to corrosion and provides maxi- 
mum resistance to galling. Axelson 
Manufacturing Company. 

Circle number (12) on reply card. 











Spring-Loaded Scratchers 





A new line of scratchers is announced 
by Byron Jackson Tools, Inc. The BJ 
Red Top scratcher features special coil 
spring steel fingers enclosing wire scratch- 
ing elements. Each of the scratching fin- 
gers consists of a sheaf of 10 steel wires 
held fast in the tightly coiled spring. Pro- 
truding wires do the actual scratching and 
the coils spring them back to their origi- 
nal position after each stroke and prevent 
damage to the scratching fingers before 
and during insertion into the hole 
Scratchers are manufactured in sizes to 
fit all API casing from 4%-in. to 13%%-in 
Byron Jackson Tools, Inc 

Circle number (13) on reply card. 


Ultra-High Strength Steel 


From U. S. Steel laboratories comes a 
new steel, dubbed the U.S.S. 12-MoV, 
which one day may have petroleum in 
dustry application. This new steel which 
requires minimum amounts of scarce al- 
loys has a tensile strength of more than 
225,000 psi up to 800 F. The steel was 
developed as an outer skin for missiles 
which must withstand high temperatures 
on re-entering the atmosphere after a 
trip into space. U. S. Steel Corporation 

Circle number (14) on reply card. 


Plastic Pipe with Steel Jacket 
A new type of pipe combining the 
strength of steel with the chemical re- 
sistance of plastic is being produced by 
Jones & Laughlin. The product, named 
“Jal-Jacket,” consists of a rigid polyvinyl 
chloride tube which is jacketed with an 
electric resistance welded steel pipe. 





It can be used to carry highly corro- 
sive salt water used for water injection in 
secondary recovery systems and where 
sour crudes cause short service life for 
unprotected pipe. Actual field experience 
has indicated that the smooth inside sur- 
face of Jal-Jacket materially reduces the 
problem of paraffin build-up and scale 
depositions. Jones & Laughlin Steel Cor- 
poration, 

Circle number (15) on reply card. 
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for PRODUCTION SECURITY 


specify LUFKIN... 


IT’S CHEAPER TO BUY THE BEST 
«+ « and avoid that costly “down-time”’ 


—_— PLENTY OF “BEEF” WHERE IT COUNTS THE MOST 


Long years of experience have proven the 
When Your Lease absolute necessity for the generous factors 


ls LUFKIN . of safety designed into the gears, shafts, 


bearings and structural members 
EQUIPPED of LUFKIN UNITS 


LUFK iy 








| 
| 
= 


FOUNDRY & MACHINE COMPANY 


LUFKIN, TEXAS 


Branch Sales | Houston e Natchez e Corpus Christi e Lafayette e Dallas e Kilgore e Odessa e Hobbs e Oklahoma City 


seit Gentes Shreveport @ Wichita Falls e Los Angeles ¢ Bakersfield ¢ Effingham e Casper ¢ Denver e Sidney ¢ Great Bend 


Midland e Farmington ¢ Seminole ¢ Tulsa ¢ New York e Pampa e Sterling © Maracaibo, Venezuela 
Lutkin equipment in Canada is handled by 


THE LUFKIN MACHINE CO.. LTD., 9950 65th Avenue. Edmonton, Alberta, Canada , Regina, Saskatchewan, Canada 





Drilling=Producing 
Literature 


Synchronous Generators 


for Diesels 


New 10-insert loose-leaf bulletin 
features synchronous generators from 
30 to 300 kw at 1800 rpm for use with 
diesel engines. All are compactly de- 
signed for minimum space requirements 
Separate insert pages show generator and 
wall mounted control cabinets; connec- 
tion diagrams for selecting voltages from 
120 v to 480 v; generator and control in- 
terconnections; package control model 
chart; and insert of 340 service stations 
servicing Marathon motors and genera- 
tors. Marathon Electric Manufacturing 
Corporation. 

Circle number (16) on reply card. 


Breakdown Acid Report 


A report from Dowell Incorporated 
covers the application and results of 
Breakdown Acid, designed for breaking 
down formations ahead of fracturing, ce- 
menting and conventional acidizing op- 
erations. The booklet includes a descrip- 
tion of the treatment, its uses, and labora- 
tory data including surface tension, pene- 
tration through mud-contaminated 
packed-sand columns, and emulsion-form- 
ing tendencies of the treatment. Dowell 
Ine orporated. 


Circle number (17) on reply card 


Armored Cable Bulletin 


A new 12-page illustrated bulletin, “In- 
terlocked Armored Cables”, is available 
from Rome Cable Corporation. The bulle- 
tin describes 4 types of interlocked cables 

600-v, 5000-v, 15,000-v grounded neu- 
tral and 15,000-v ungrounded neutral. 
General information is given on installa- 
tion, circuit flexibility, accessibility, mois- 
ture resistance, mechanical toughness, 
ampacity, and space requirements 

Four tables — 1 for each of the cables 

give size, number of strands, insulation 
thickness, diameter, net weight, and the 
current ampere ratings. Rome Cable Cor 
poration 

Circle number (18) on reply card 


Insert Pump Bulletin 


The Fluid Packed Pump Company an 
nounces a new 4-page illustrated bulletin 
on the Oilmaster insert pump anchor 
Technical bulletin covers installation and 
operational details of the pump anchor 
with the unique vertical-setting mechan- 
ism. Fluid Packed Pump Company. 

Circle number (19) on reply card. 


Explosion-Proof Housings 

The Adalet Manufacturing Company 
has combined into a 16-page bulletin se- 
lection and specification data for their 
extensive line of cast-aluminum weather 
proof and explosion-proof housings. For 
each housing listed, all photographic, di- 
mensional and written data are gathered 
together in one spot. A full complement 
of explosion-proof sealing fittings is also 
shown for the more important needs 
Adalet Manufacturing Company. 

Circle number (20) on reply card. 
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Kobe Triplex Pump Bulletin 


A 12-page illustrated bulletin on Kobe 
Iriplex pumps has been issued by the 
manufacturer. Applications of the pumps 
include operation of hydraulic test equip- 
ment, lubricating systems, oilwell pump- 
ing and others. Complete description of 
the pumps and their ratings are contained 
in the bulletin. Kobe, Inc. 

Circle number (21) on reply card. 


Electric Log Catalog 


Publication of the 1958 edition of Pan- 
handle Electrical Log Service catalog has 
been announced. This book contains a 
complete compilation of all electrical and 
radioactivity logs released to the oil in- 
dustry to October 29, 1957, by counties, 
by fields and by wildcat and development 
wells covering the Panhandle of Texas 
and Oklahoma and the adjoining areas in 
Colorado and New Mexico. Panhandle 
Electrical Log Service. 

Circle number (22) on reply card 


Sump and Process Pumps 

A bulletin describing its line of heavy 
duty vertical centrifugal sump and pro- 
cess pumps has been issued by Goulds 
Pumps. Single and duplex unit as well as 
wet and dry pit types are covered. U nits 
are available for pit depths up to 20 ft 
with capacities to 1080 gal per min and 
heads to 290 ft. Bulletin includes specifi- 
cations, sectional views, performance 
ratings, and a chart of materials of con- 
struction for interchangeability. Goulds 
Pumps, Inc. 

Circle number (23) on reply card 


Twin-Lobe Rotary 
Pump Bulletin 

Bulletin TLP-57 presents the features 
and operating characteristics of the re- 
cently developed Gaulin Twin-Lobe 
pump. Special emphasis is placed on a 
cosine rotor development called the Twin- 
Lobe design. It is said to have unusual 
simplicity and efficiency of operation, 
and is described and illustrated in detail 

The bulletin provides an analysis of 
performance characteristics, graphs on 
operating speeds and ranges, corrosion 
resistance charts, data on seals, and speci- 
fications for determining pump size, speed 
and horsepower. Manton-Gaulin Manu- 
facturing Company, Inc 

Circle number (24) on reply card 


Replacing Shrink Thread 


Tool Joints 

How to replace Spang double seal 
shrink thread tool joints is the subject of 
a new pocket-sized, 12-page booklet of- 
fered by National Supply Company. Two 
illustrated methods of removing worn 
or damaged tool joints, the preparation 
procedure and equipment, and the equip 
ment and method for replacement of 
joints are outlined briefly and clearly 
National Supply Company. 

Circle number (25) on reply card. 


INFORMATION ON 


Threaded Fittings 
Sealing Compound 


Armite Laboratories offers a folder in- 
troducing their anti-seize sealing com- 
pound for threaded fittings, known as Led- 
Plate No. 250. The compound prevents 
seizure of galling of joints of stainless 
steel, aluminum, titanium, plastic or any 
metal-to-metal fit, and consists of 70 per- 
cent pure metallic lead suspended in a 
non-volatile hydrocarbon vehicle free 
from any additions of fillers, drying agents 
or other foreign materials. Armite Lab- 
oratories. 

Circle number (26) on reply card. 


Oil Well Heater Bulletin 


A new booklet entitled “Corox Oil 
Well Heaters” is available from Westing- 
house. The 4-page booklet describes the 
Corox electric oil well heater used to in- 
crease production of heavy crudes and 
high paraffin content oils. Included are 
such topics as advantages, construction, 
application, installation, operation, and 
selection of the heaters. Westinghouse 
Electric Corporation. 

Circle number (27) on reply card 


Hard-Surfaced 
Pump Plungers 


Hard-surfaced pump plungers and 
aluminum-bronze replacement parts are 
illustrated and described in a new 2-color 
folder showing the special design, coating 
and uses. These plungers have a hard- 
surfaced body attained through a spray- 
weld process invented by the manufac 
turer. In field tests, the plungers have re- 
duced maintenance costs up to 40 percent 
H. L. Dacus Company. 

Circle number (28) on reply card 


V-Belt Drive Cost Bulletin 


A booklet issued by the Gates Rubber 
Company assists in an economic analysis 
of many of the problems a designer must 
solve in developing V-belt drives for oil 
field operations. Approaching drive de- 
sign from the standpoint of service level 
rather than from standard horsepower 
ratings, the method outlined in the book- 
let enables the designer to pin down spe- 
cific annual costs and get a better evalu- 
ation of optimum drive design. 

Belt replacement and lost production 
costs may be included as essential parts 
of pumping unit economics. Engineering 
data for the design of a drive are con- 
tained in a separate design bulletin. The 
Gates Rubber Company. 

Circle number (29) on reply card 





Don’t Forget... 
Order Your 1957 
Editorial Index 
for 
All Editions of 
The Petroleum Engineer 

NOW! 
Subscribers, send your 


P. O. Box 1589, 
Texas 


FREE! 
request to: 
Dallas 21, 
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Latest surfactant mud materials 


give fast, 


trouble-free drilling 


COMPOUND MUD WITH DMS & DME 
TO MEET YOUR SPECIAL NEEDS 


Water-phase muds can be made 
easily with DMS additive and stand- 
ord moterials. For oil emulsion muds, 
odd DME. Both are nonionic chem- 
icals. Other principal mud additives 
generally used include a polyanionic 
filtration control agent and electro- 
lyte such as calcium sulfate (for a 
calcium surfactant mud) or sodium 
chloride (for a sodium surfactant 
mud). Complete applications are de- 
scribed in DMS-DME bulletin from 
Baroid Division, National Lead Co. 


ANTARA. CHEMICALS 
A SALES DIVISION OF 
GENERAL ANILINE & FILM CORPORATION 
435 HUDSON STREET+-NEW YORK 14, NEW YORK 


SALES OFFICES. New York * Boston * Providence * Philodelphic * Chorlotte * Chettonooge * Chicogo 
Portiond, Ore. * Sen Francisco * Los Angeles. IN CANADA. Chemica! Developments of Conode, itd, Montreal 
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DMS & DME drilling mud additives are one of the mud 
industry’s biggest advances in decades: a “surfactant 
mud” system with unique in-the-hole advantages: 


@ INHIBITS SWELLING AND DISPERSION OF CLAYS. 
Shale cuttings do not disperse in the mud. Formation 
permeability is not reduced because formation clays 


do not swell. 


@® MOVES CUTTINGS OUT FASTER. Lubricates cuttings 
and gets them away from the bit faster and out of 


the hole quicker. 


© QUICKER SETTLING IN MUD PITS. Drilled solids 
settle out faster, giving less solids build-up, easy mud 


control, less cost for weight materials. 


© STABLE TO HIGH TEMPERATURES. DMS & DME 
muds are stable at the highest temperatures yet 


encountered in drilling. 


These new surfactant muds are easy to use, easy to con- 
trol. They let you drill faster with less strain, and pull 
a clean bit from a clean hole. DMS & DME are distributed 
to the oil industry everywhere through Baroid Division, 
National Lead Company. Write direct to Baroid using 
convenient coupon below, for a complete 10-page tech- 
nical bulletin on DMS & DME. 











Baroid Division, National Lead Co. 
P. ©. Box 1675, Houston |, Texos 


Gentlemen: Send me your DMS & DME bulletin. 
CS i |e 
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When there’s “LIGHT” available .. . 
WHY GAMBLE IN THE DARK? 


= 
-_ 


os Before You Set Bottom Casing-- 
KNOW Your Hole Drift & Direction! | 





WHEN YOU DRILL... 
on a small plot, or near your lease line, 
on a directional job, or to tap a critical zone, 


PLAY IT SAFE--cluays call @OOO 


for a PHOTO-CLINOMETER SURVEY 


Survey Origin PGAC’s Photo-Clinometer Survey is the 
dependable, fast and low-cost way to KNOW 


SURVEY 
INTERVAL the drift angles and directions of your well- 


bore — while you can still make corrections — 
before you set bottom casing and tubing. 


SURVEY 
STATION 


PGAC’s Photo-Clinometer Survey is quickly 


re) 
© 
© 
g 
e 
, 
7 


made with a 32” diameter magnetic direc- 
tional surveying instrument that records as 
many as 100 photographs per run into your 
well. Each photo reveals your open hole’s 
drift angle from vertical, and the compass 


drift direction, at any desired depth. 


HORIZONTAL DISPLACEMENT 
OF WELL BORE STATION 
Ss 


BELOW a 
SURVEY ORIGIN REFERENCE POINT ; The distance between depths checked, and 


-” the number of depths checked, depend upon 


distance 
’ ’ 


Survey End the degree of accuracy desired for your 


survey. The 16mm film is then developed, 


| individual enlargements of the photos are 
Vertical Axis 


Below Survey Origin made, and a diagramatic representation of 


DIAGRAMMATIC REPRESENTATION the survey supplied. 
OF PGAC PHOTO-CLINOMETER SURVEY 


PGAC-S77 


PP PERFORATING GUNS ATLAS CORPORATION 





Houston, Texas Telephone REpublic 4-1651 
Oo General Offices and Main Plant: 7730 Scott Street — Sales Office: Melrose Building 
OIL AY CALL FOR PROMPT SERVICE — ALWAYS READY TO SERVE YOU 
FIELD Houston — Longview — Midland — Odesso — Pampa — Victoria — Wichita Folls ARKANSAS Magnolia 


Oo TEXAS: Alice — Beaumont — Bridgeport — Colorado City — Corpus Christi — Crane — Dallas — Fort Worth — Gainesville 


OKLAHOMA: Oklahoma City — Pouls Valley — Perry — Tulso. NEW MEXICO: Farmington — Hobbs. MISSISSIPPI Leurel 
LOUISIANA: Buras — Houma — Lafayette — Lake Charles — Shreveport. KANSAS: Greot Bend — Libero! 


SERVICES 


AFFILIATE COMPANIES: CANADA ~ Perforoting G f 
g g Guns of Canada, Lid.; Ed ton, Albert 
GERMANY — Atlos Deutsch- Amerikanische Olfelddienst G. m. b. H.; Kiel VENEZUELA — Servidies Haan Atles C A., Caracas 
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Petrochemical 
Gas Processing 


standard procedure: VERSATILITY... 


The variety of work which Sun Ship's inte- 
grated shops produce for use by industries 
on land and sea brings a matching variety 
of shipping problems. 


Our facilities for tidewater shipment are 
used to economical advantage on many of 
the massive structures that go into the 
making of the nation’s petroleum and 
chemical industries. The barge shipment 
of tower and shed row baffles, shown 
above, is a good example. 


And of course—when shipment by land is 


necessary—Sun Ship rigging and routing 
find the ways and means to handle such 
items as large-diameter columns by 
rail and truck. 


It's all a part of the versatility which forty 
years’ experience has made part of 
‘standard procedure" in service of its 
customers. 


Our Sales Engineering Department would 
be glad to use its experience in helping you 
overcome any problem of construction or 
shipment that faces you. Write 


nw SP a> 
Sun 


SHIPBUILDING & DRY DOCK COMPANY 


ON THE DELAWARE (SINCE 1916) CHESTER, PA. 
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READY TO BUNDLE into heat exchangers for chemical and petroleum 


service, tubes and other standard components are kept fully stocked for 
assembly-line production at Kellogg’s fabricating shops in 

Jersey City. Whatever your requirements, Kellogg assures strict 
conformance to the highest engineering and fabricating 
standards. For prompt deliveries plus engineering excellence 
optimum cost, call Kellogg’s Fabricated Products Division. 


> al 


THE M.W. KELLOGG COMPANY, 711 THIRD AVENUE, NEW YORK 17,N.Y. 





St. Bernard Parish, Louisiana, will be the site of a new 150 
MMcf per day gasoline plant to be built and jointly owned 
by Texas Natural Gasoline Corporation and Tennessee Gas 
Transmission Company. Contract has been awarded to 
Fluor Corporation with construction to begin in March 
1958. With absorption refrigeration facilities operating at 
20 F, fractionation units have been designed to handle 
380,000 gal of liquid products per day. Completion of the 
project is expected in November 1958. 
Compania Shell de Venezuela plans to build the first auto 
matically controlled gas turbine power station in Vene- 
zuela. Westinghouse will build the 10,000 kw turbine sta- 
tion to power a new $85 million storage and loading facility 
on Lake Maracaibo. Cost of the station is in excess of $3 
million and will enable Shell to handle 700,000 bbl per day. 


Standard Oil Company (Ohio) will have a $1.25 million car- 
bon monoxide fired boiler in their new Toledo, Ohio, re- 
finery. Capable of handling the normal needs of a refinery, 
the boiler will produce 450,000 Ib steam hourly. Babcock 
& Wilcox Company will build the boiler to operate by burn 
ing cat cracker flue gases. 

Shell Development Company has begun construction of a 
new half-million dollar process development laboratory at 
Emeryville, California. To be three stores high and covering 
some 10,000 sq ft of ground, laboratory will be used for de- 
veloping new petroleum products and petrochemicals. 
Sinclair Chemicals, Inc. will begin construction of a new 
plant for the manufacture of paraxylene at Houston, Texas. 
New facility will produce in excess of 50 million Ib per year 
and will be integrated into the refining units of Sinclair Re- 
fining Company at Houston. Unit will also produce about 
60 million gal per year of pure toluene and mixed xylenes 
for sale to the chemical industry and use in gasolines 


The first Udex unit in England is now under construction 
at the Stanlow, England, refinery of Shell Refining & Mar- 
keting Company, Ltd. With a feedstock from an existing 
Platforming unit, the plant will produce an aviation gasoline 
blending component. 


Petro-Tex Chemical Corporation has begun construction of 
a 3000 bbl per day sulfuric acid alkylation plant at Houston, 
Texas. Alkylate production will be bought by Plymouth Oil 
Company of Pittsburgh, Pennsylvania, with part of the feed 
stock supplied by Plymouth. Production will be made from 
butylenes and will be aviation gasoline quality. 


British Hydrocarbon Chemicals, Ltd. has awarded contract 
to Scientific Design Company, Inc., to design a cumene 
manufacturing plant at Grangemouth, Scotland. Scheduled 
to go onstream in mid-1959, production from this unit will 
be used in the manufacture of phenol at the same location. 


Farbwerke Hoechst AG has announced plans to build a 
gasoline cracker for ethylene production at their Anagorna 
works at Gendorf in Bavaria. Unit may also be run with 
crude oil at a later date. Company also has under considera- 
tion a plan for a unit to recover chlorination products from 
a nearby natural gas field. 

Clark Oil & Refining Company has started construction on 
a 12,500 bbl per day cat cracking unit at their Blue Island, 
Illinois, refinery. Procon Incorporated has the construction 
contract with license by UOP. 

Shell Chemical Company will build two multi-million dollar 
petrochemical plants at Norco, Louisiana, states R. C. Mc- 
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refining 
gas processing 
petrochemicals 
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Curdy, company president. Scheduled to begin in early 
1958, one plant will make acrolein and the other plant will 
convert a portion of the acrolein to glycerine at an original 
rate of 35 million lb per year. 

Magnolia Petroleum Company is building a new crude oil 
distillation unit at their Beaumont, Texas, refinery. The 
tower, with a 23-ft diameter, will process 100,000 bbl per day 
and rise 166 ft into the air. Unit is scheduled for completion 
in early fall and will eventually replace several smallei 
crude units there. 

A new synthetic rubber plant will be built in Europe and wil! 
go onstream by mid-1959. B. F. Goodrich Chemical Com 
pany and Algemene Kunstzijde Unie N. V. have formed 
a new company to produce the product. Plant will produce 
butadiene-styrene latex, nitrile latex, and high-styrene 
polymers. Location of the unit will be Arnhem, Holland 


Humble Oil & Refining Company has started expansion of 
its paraxylene unit at the Baytown, Texas, refinery. Sched 
uled for completion in mid-1958, the unit will then have a 
capacity of about 66,000,000 Ib per year. Company officials 
say the expansion will give the unit the largest capacity in 
the nation. 

Steelman Gas, Ltd. has begun construction of a new $20 
million natural gasoline plant in southeastern Saskatchewan 
Canada. Plant will produce butane, propane and sulfur in 
addition to natural gasoline. Designed to process 25 MMct 
per day, dry gas will be sold to Saskatchewan Power Corpo 
ration. 

British American Oil Company, Ltd. has announced plans 
to build a new catalytic reformer at their Moose Jaw, Sas 
katchewan, refinery. Cost of the unit will be approximately 
$4 million with a design capacity of 5400 bbl per day 


A natural gasoline plant in the Blocker field, south of 
Marshall, Texas, is now under construction. Pan American 
Petroleum Corporation and La Gloria Oil & Gas Corpora 
tion have joined hands in building the plant in the Slade 
gas unit. Plant is expected to be completed by late 1958 


The Texas Company has joined a group of other oil com 
panies to build a natural gasoline plant in Beaver County 
Oklahoma, with Texaco as the operator. Gas from the Cam 
rick and Grand Valley fields will be transported by Natura 
Gas Pipeline Company of America to plant site with th 
feed for the plant taken from the NGP main line. Estimated 
cost of the project is $1.5 million 


Ohio Oil Company has announced plans for an addition 
to its research laboratory at Littleton, Colorado. A total of 
70,000 sq ft of space will be added as two new wings to 
be used for special research work 

Stauffer Chemical Company will build a new hydrofluork 
acid plant at Louisville, Kentucky. New plant will be adja 
cent to Stauffer’s petrochemical plant. All design and eng 
neering is being done by the company 

Transcontinental Gas Pipeline Corporation has a $2 mi! 
gas treating unit now under construction. Located 
McMullen County, Texas, unit will remove acid and wat 
from gas in the TGP lines. Fluor Corporation is the con 
tractor. 

A new butadiene-styrene plant will soon go up near Per 
Holland. Royal Dutch Shell’s operating company, Bataaf 
sche Petroleum Maatschappij has announced plans oO 
building this 50,000 ton per year plant 
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Methods for making a new antiknock compound are investigated by an Ethyl research chemist. 


How Ethyl Chemical Research 
Advances Antiknock Technology 


Break-throughs in Organo-Metallic Chemistry Point to More Effective 


Antiknock Agents and New TetraethyHead Production Methods 


VER SINCE the discovery of tetraethyllead as the 

first practical antiknock additive, Ethyl scientists 
have been searching for even more effective and eco- 
nomical antiknock agents. 

Extensive research on both organic and metal- 
organic materials in our Detroit Research Labora- 
tories has shown that the metals ate the most promis- 
ing. Our research also has shown that these materials 
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promise important new advances in tetraethyllead 


production methods. 


Our efforts to learn more about organo-metallic 
compounds also have enabled us to make significant 
contributions to chemical knowledge outside the anti- 
knock field. Ethyl’s continuing publication of such 
information contributes to the expansion of 


knowledge in this field of chemistry. 
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Developments in Organo-Metallic 
Chemistry 
Offer Antiknock Promise 


Much of the early work on metallic anti- 
knocks was hindered by the lack of com- 
pounds with solubility, volatility, and sta- 
bility characteristics suitable for use in 


gasoline. 


Recent chemical break-throughs, used to 
good advantage by Ethyl scientists, have 
indicated that many metals might be in- 
corporated in organic compounds. The 
synthesis of organo-metallic compounds 
with suitable physical characteristics has 
enabled us to consider a number of them 
as antiknock possibilities. 

One organic manganese compound, 
which we call AK-33X, has shown promise 
as an aviation tuel constituent to increase 


done before this new method can be used 
commercially, However, our studies of all 
phases so far have led us to believe that 
considerable advances in tetraethyllead 
production methods are within reach, 


Chemical Contributions Outside 
Antiknock Field 


An added benefit of the synthesis of tetra- 
ethyllead and other organo-metallic com- 
pounds is the development in our labora- 
tory of improved techniques for manufac- 
turing triethyl aluminum. This compound 
is of high interest as a possible new route 
to the manufacture of tetraethyllead. 


Triethy! aluminum also is important as 
an ingredient in catalysts for olefinic poly- 
mers and particularly high density poly- 
ethylene, as an alkylation agent for active 


High-pressure autoclaves in Ethyl’s Baton Rouge and Detroit Laboratories are used to run organo- 
metallic reactions at high pressures and temperatures. 


the power of piston aircraft engines. It is 
now undergoing extensive testing in both 
aircraft and automotive engines. Many oil 
companies are thoroughly examining AK- 
33X to determine its effectiveness as an 
antiknock and as a supplement to tetra- 
ethyllead in their different motor gasolines 


and constituents. 


Tetraethyllead Is Synthesized 
From Common Lead Compounds 


Another recent accomplishment of Ethyl’s 
organo-metallic research is a new method 
of synthesizing tetraethyllead from a wide 
range of organo-metallic compounds by 
reacting them with common lead com- 
pounds such as lead oxide, lead sulfide, 
and lead dioxide, This radical departure 
from present technology circumvents the 


use of sodium and chlorine, 


Major development work remains to be 
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metals and less active salts, and as a re- 
ducing agent comparable to lithium alumi- 
num hydride, Triethyl aluminum and tri- 
methyl aluminum also are being considered 
for military fuel applications. 


The Ethyl scientific team has a solid re- 
search background in fuel-engine relation- 
ships plus a comprehensive knowledge of 


organo-metallic chemistry. 


In addition, the Research Laboratories 
are uniquely organized to evaluate the po- 
tential engine applications of new fuel or 
lubricant additives, These are good reasons 
why we look forward to even more impor- 
tant advancements in the fields of antiknock 
chemistry and organo-metallic research, 


In so far as possible, data on all Ethyl's 
current research projects in antiknock tech- 
nology and organo-metallic research will 
be made available to the Oil Industry. 
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How 
Ethyl 
Research 
IS 

helping 
you 


In the 36 years since the dis- 
covery of tetraethyllead as the 
first practical antiknock addi- 
tive, Ethyi’s search for new anti- 
knock agents has continued, 

New compounds and their 
value to the Petroleum and 
Chemical industries are inves 
ligated on a continuing basis 
in our laboratories in Detroit 
Mich, and Baton Rouge, La, 

Research in the field of or 
gano-metallic chemistry is only 
one of the many facets of Ethyl's 
research program. 

Ethyl’s scientific manpower, 
experience and facilities are 
dedicated to the search for fun- 
damental knowledge of the be- 
havior of fuels and engines 
guided by the needs of the Pe- 


troleum Industry. 


ETHYL CORPORATION 


New York 17, N.Y 


ETHYL 


RESEARCH LABORATORIES 
W. Eight Mile Rood, Ferndale 2 
2600 Cajon Road, San Bernardin 


P. O. Box 341, Baton Rouge, La 
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ISOFLOW FURNACES 
NOW PROCESSING 
300,000 bid IN 
CATALYTIC REFORMERS 


... and more Isoflowsare being 
installed in the largest 
reformers under construction 


The continuous production of high octane gasoline by cata- 
tic reforming demands sturdy, efficient, soundly designed 


Siac ent. This is especially true of furnaces. 
— 


Thig wide acceptance of Petrochem-lsoflow furnaces is due 

heir high efficiency, dependable performance even 

r overload conditions, and their long service life. 

mn you apply all the specifications and operating 

irements to direct fired furnace design you'll find 

ochem-lsoflows most economically desirable, by ony 
arison. 


——_. 


cole unp., chemical and allied process industries 
é them-Isoflow furnace for any duty, tem- 
iy 
iB dectyn chil] fitig features which 
dito 2% ce of Petro-Chem . 


“1 Design ond Construction 
i Length of Liquid Travel 
ples, Multipass, all paralle! flow 
cm Draft for High Overload 
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FOR ASPHALT 


e DEMAND 


H. 0. JASON 


Asphalt demand is scheduled to 
reach 137 million bbl annually 
according to Herbert O. Jason’s 
forecast. Mr. Jason is executive 
vice president of Boni, Watkins, 
Jason & Co., Inc., consulting firm 
with offices in New York and 
Washington. He is also president 
of Diversification, Institute, Inc., 
a subsidiary of BWJ. Since re- 
ceiving his MME in Europe in 
1937, Mr. Jason has been engaged 
in administrative and consulting 
capacities in both American and 
foreign industry, 


e PRODUCTS AND 
SPECIFICATIONS 


A. J. HOIBERG 


S. H. ALEXANDER 


Recent progress in asphalt uses 
and specifications is discussed by 
Dr. Arnold J. Hoiberg and Ste- 
phen H. Alexander. Dr. Hoiberg, 
who received his PhD from Uni- 
versity of Wisconsin, is assistant 
research director for Flintkote 
Company's Whippany, New Jer- 
sey, laboratories. Prior to assum- 
ing his present post in June 1957, 
he was in charge of asphalt re- 
search and technical service for 
Lion Oil Company (a division 
of Monsanto Chemical Com- 
pany) at El Dorado, Arkansas. 
Steve Alexander is a senior re- 
search chemical engineer in Lion 
Oil's asphalt research and devel- 
opment group at El Dorado. His 
activities have been centered 
around asphalt ever since he 
joined Lion Oil in 1948. He holds 
a BS degree in chemical engineer- 
ing from the University of Okla- 
homa; following graduation in 
1948 he spent a year in the Navy 
and two years with Phillips Pe- 
troleum Company. 
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© ADDITIVES 


What's ahead for additives is 
briefly discussed by Warren B. 
Warden, owner-manager of Mil- 
ler-Warden Associates, consult- 
ing firm with principal offices in 
Swarthmore, Pennsylvania, Mr 
Warden has been associated with 
various phases of the asphalt in- 
dustry since graduation from the 
University of Michigan in 1935 
He has a bachelor of science de- 
gree in chemical engineering 
W. B. WARDEN 


° PLANT DESIGN 


Modern asphalt plants — manu- 
facture, storage, blending, and 
shipping — are fully described 
by Phillips Petroleum Company 
asphalt products engineer D. W. 
Gagle. Mr. Gagle has been active 
in the asphalt industry since 1950 
when he was transferred to Phil- 
lips’ Bartlesville, Oklahoma, 
headquarters. He started in the 
oil industry in 1938 with Home 
Oil and Refining Company, was 
chief chemist with Home Oil in D. W. GAGLE 
1948 when Phillips acquired the 
properties of the company 


e “SYNTHETIC” 
ASPHALTS 


Solvent extraction processes are 
showing the way to tailor-made 
asphalts, claims asphalt techno- 
logist E. J. Barth in his article 
under the same title. Mr. Barth 
makes New York City his head- 
quarters. He holds several patents 

in the field of asphalt technology 

and has written several articles 
including “Asphalt Prime 
Road Building Material,” appear- 

ing in the April 1958 issue of 
The Refining Engineer E. J. BARTH 
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DESPITE RELAXED DEMAND for 
asphalts in the year gone by, outlook 
for sales appears to be cheerful — to 
the extent of about 137-million bbl an 


nually during 1960-67. As Fig. | 
shows, most of the push will come 4 
from paving asphalts, scheduled to rise 
from about 67-million bbl in 1956 to 


a total of about 106-million bb! in 
1960-67—an increase of a little more 


than 58 percent! The only cloud on the 
horizon is the possible effects and ex- 
tent of the current business dip. 


Here is an analysis of the asphalt 
market, past, present, and future. End 


use patterns, production and demand 
oe profiles, and geographical patterns are 
. all considered. These are interesting 


patterns, pointing up the strengths and 
weaknesses of the resurgent asphalt 
industry. 





End-Use Pattern 
Analysis of the market outlook for 
Herbert O. Jason asphalt must be based on a study of 
the current end-use pattern of asphaltic 
Executive Vice President, Boni, Watkins, Jason & Co products. As Table 1 indicates some 
70 percent of the roughly 95 million 
bbl of petroleum asphalt sold in the 
United States in 1956 was accounted 
for by paving products. Sales for roof- 
ing products amounted to about 20 per- 
cent, and for all other purposes to 
some 10 percent of the total. The trend 
at present is for asphalt used for paving 
to represent a greater proportion of 
the total market, with the proportion 
used for roofing purposes constituting 
a diminishing share of the total market. 
Bearing out this stated trend, Table 
1 indicates that sales of asphalt used 
for paving increased 13.39 percent be- 








Z tween 1955 and 1956, while sales for 
= roofing uses declined 2.61 percent and 
z for “other uses” increased 16.09 per- 
4 cent, in the same period 

= 4% 

= Production and Demand 

oS , These percentages, of course, repre- 
, sent shares of a market which has been 
: growing, and growing at a generally ac 
2 celerating rate. Table 2 indicates that 
, production and demand have not only 
> risen sharply in the period since World 
= ° War II, but have risen in more recent 
= years at an increasing rate. In the last 


two years for which data are available, 
the percentage rate of increase in pro- 
duction averaged 10 percent, as com- 
pared with an average increase of 3.2 
percent in 1953-1954. For demand, 
these increases were 3.9 and 9.2 per- 
cent, respectively, in 1953-1954 and 
1955-1956. 
Referring to Table 2, it will be noted 
that occasionally there are rather siz- 
: able differences in the figures for pro- 
m duction and demand. Principal factors 
° accounting for those differences are 
changes in the level of stocks and in the 


at 

















1946 1948 1950 1952 1954 1956 1958 1960 


FIG. |. Total annual asphalt demand in USA, past, present, and future. ; ; 
Sources: 1946-1956 from Table 2; 1957-67-estimated. relationship of exports and imports. 
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However, imports and exports make 
up a very small part of the total asphalt 
market picture. In 1956, 3.6 million 
bbl of asphalt were imported and 1.5 
million bbl exported, or about 4 per- 
cent and 1.7 percent, respectively, of 
domestic production. Over the past 10 
years there has been a gradual up- 
ward trend in the volume of imports, 
while exports have fluctuated rather 
widely and exhibited no pronounced 
trend, up or down. 


Geographical Patterns 

The geographical distribution of do- 
mestic production of asphalt traces a 
pattern of concentration in four main 
sections of the country, as can be seen 
in Table 3. Of the total 1956 produc- 


oO 


“three fifths of sales are made 


tion (slightly less than 91 million 
bbl), the East Coast states accounted 
for 22.43 percent, the region roughly 
identifiable as the Midwest for 22.12 
percent and the Pacific Coast and the 
Mountain states for 20.67 percent. The 
remaining 34.78 percent, or slightly 
more than one-third, came from the 
Southwestern region in which a large 
proportion of the domestic oil produc- 
tion and refining facilities is concen- 


trated. 


TABLE 1. Total Annual Sales of Petroleum Asphalt in the United States 
According to Use. 
— 1955 and 1956 — 





Sales in thousand bbl 


Percent 
1955 1956 change 
Paving products 
Asphalt cements 52,208 38,553 
Cutback asphaits 22,212 23 658 
Emulsified asphalts 4,735 4,932 
rotal 214 67,143 as 
Roofing products 
Asphalt cements and fluxes 1197 18,669 
Emulsified isphaits tt) 4Q 
otal 19.28 x 750 Hi 
All other products 
Asphalt cements and fluxes 7,515 8,767 
Emulsified asphalts 249 246 
Potal 7,704 9,013 6 00 
Total asphalt products 86,241 94,916 10 tit 
Percent of total sales 
1955 1056 
Paving products 68 66° 70.74% 
Loofing products 2) 24 19 76 
All other products 4 uO OM) 
lotal 100 OOF; 100 Oe; 
Note Figures may not add to total indicated due to rounding 
Source: United States Bureau of Mines, Mineral Industry Surveys, “Sales of Asphalt in 1956,"' pp.4-7 
rABLE 2. United States Production and Demand for Asphalt. 
— 1946-1956 — 
Productior Demand 
lhousand Year-to-Year Thousand Y ear-to-Y ear 
Year bbl “>, change bbl *, change 
M46 44,91] ( 43,253 
1947 49,286 4 74 47,023 8 72 
1948 51,919 5 34 $4,962 6 25 
1949 49,07 5.61 49,362 1 20 
1950 58,240 IS S4 58,677 IS 87 
1951 6302 13.84 66,179 12 79 
1952 70,312 6 05 71,007 7.0 
1953 72,409 2.98 72,208 1.69 
1954 74,912 » 46 76,577 6 05 
1955 83,12] 10 96 84 JS6) O07 
1956 W),636 4 (4 9} 347 & 38 
1957 (est SS8,600 Ow 
1946-1956 percentage change 10] SI"; 11.19%; 
Source: “Petroleum Facts and Figures 9th and 12th Editions , 
United States Bureau of Mines, Mineral Industry Survey, “Crude Petroleum and Petroleun 
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in 15 states’ 


Outlook for Capacity 

One source reports that as of Jan 
uary 1, 1957, domestic refineries had 
an asphalt production capacity of about 
136-million bbl annually. A survey just 
completed by the editors of The Re- 
fining Engineer reports total capacity 
on January 1, 1958, is approximately 
150-million bbl per year.* 

Even with a peak anticipated de- 
mand for 137-million bbl annually by 
1967 there appears to be little, if any, 
need for expanded facilities. Asphalts 
imported from Caribbean area refin 
eries add significantly to our supply 
and further, greater asphalt through 
put is possible in this country by alter- 
ing Operations to make asphalts rather 
than residual fuels from certain crudes 


Distribution of Capacity 

Data on productive capacity of as 
phalt plants and their aggregate sales, 
by states, as compiled in Table 4, indi- 
cate that in 1956 three-quarters of the 
productive capacity and more than 
three-fifths of the sales were concen 
trated in the there 
Further examination of the table re 
veals that more than 40 percent of 
domestic production of asphalt in 1956 
came from seven states. Ranked in the 
order of their respective contributions 
to the total output, these states were 
California, Illinois, Texas, Ohio, Penn 
sylvania, New York, and New 

The usual pattern of distribution of 
asphaltic product sales have been such 
that the greater portion finds a market 
close to the source of production. Rela 
tively high transportation costs and 
relatively low unit value of the product 
account for this situation 


15 states listed 


Jersey 


Asphalt and Highways 

The federal program. With sales of 
asphalt for paving purposes constitut 
ing 70 percent of total sales, it is ob 
vious that the future market outlook 
for asphalt demand is highly corre 
lated with the level of highway con 
struction. Consequently, the super 
highway construction program author 
ized by Congress in mid-1956 will 
exert an upward pressure on asphalt 
demand. An appropriation of $27 bil 
lion was provided to cover the federal 
government's 90 percent share of the 
estimated total cost of the projected 


41,000-mile interstate network. Con- 
* Full results of this survey will be available 
na paper “Correlating Asphalt Production and 
Sales to be presented by the editors at the 
Western Petroleum Refiners Association Annus 
Meeting at San Antonio, Texas, Marct i) 
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“asphalt means better, cheaper highways” 


struction expenditures were to be 
spread over a 13-year period. 
Only 1330 miles have 
completed so far, but the program is 
moving forward more rapidly now that 
spring is approaching. This means that 
a small extent in 1958, and to an 


extent thereafter, refiners 


about been 


to 


increasing 


can expect to see a rise in asphalt de- 
mand to meet the needs of this major 
construction program 

Since the super-highway was 
passed it has been amended, raising the 
federal ante to $44 billion, extending 
the 13-year construction period (1957- 
1969) to 20 years, and authorizing the 


act 


Bureau of Roads to add 7000 miles of 
new routes to the network originally 
planned. 

Advantages for asphalt highways. 
Phat asphalt will share to a major ex 
tent in the road-building boom seems 
beyond question. According to the As- 
phalt Institute, of the total 920,000 
miles of surfaced highways in this 
country, an estimated 800,000 miles 
are paved or covered with asphalt. Its 
use for this purpose in recent years has 
continually increased, while that of its 
chief rival Portland cement has 
been declining. 





rABLE 3. United States Production of Asphalt, by Districts. 


— 1956 — 


1956 Production 


Thousane 
bbl 
4 Le 


‘ ‘ 
rast ( ous 


\ppalachian \ 1,267 
Appalachian No. 2 

Illinois, Kentucky, Tennessee, Michigan, and part of Ohi 
Wisconsin, North Dakota, and South Dakota 


Kansas, Missouri, Nebraska and lowa 


L834 


Indiana 16,082 


M 


Oklal 


nesota 410 
10,418 
1508 
5,907 


ma 
lexas Inland* 
Texas Gulf Coast 
5.316 
4,912 

462 
5802 
12,543 


Louisiana Gulf Coast 

Arkansas, Louisiana, and parts of Mississippi and Alabama 
New Mexico 

Rocky Mountain® 

West Coast 


lotal 90,636 
Includes District of Columbia and the states of Maine, New Hampshire, 
Rhode Island, Connecticut, New Jersey, Delaware, Maryland, Virginia, N 
Carolina, Georgia, Florida, and parts of New York and Pennsylvania 
Im West Virginia and parts of New York and Pennsylvania 
District 
Includes part of the state of Ohio 

* Includes the state of Texas except the Texas Gulf Coast District 
Includes parts of Louisiana, Mississippi, and Alabama 
Includes Montana, Idaho, Wyoming, Utah, and Colorado. 
Includes Washington, Oregon, California, Nevada, and Arizon: 

United States Bureau of Mines, Mineral Industry Survey 

Products,” 1956 (Final Summary), Annual Petroleum Statement No 


udes not in 


Source 


| 


Vermont, Massachusetts, 


orth 


cluded 


Crude Petroleum and Petroleun 


422 


Main reasons advanced for prefer- 
ring asphalt to cement for paving are 
its proved durability, safety, comfort, 
and relatively low cost. Regarding this 
latter advantage, the Asphalt Institute 
has compared the initial costs of as- 
phalt and cement toll road pavements 
For such super-highways, exclusive of 
the outlay for right-of-way, but inclu- 
sive of that for toll gates and similar ap 
purtenances, the average cost per mile 
runs between $500,000 and $1,000, 
000 for asphaltic concrete pavement, 
and to about $1,400,000 per mile for 
concrete pavement. 

The famed New Jersey Turnpike of 
fers a case in point. The lowest con- 
struction bid price for asphalt was 
over $5,000,000 lower than that for 
cement, permitting a saving of about 
$46,000 per mile of toll road. On the 
Massachusetts Turnpike, likewise 
phalt-paved, the thereby 
achieved was estimated by the consult 
ing engineers to amount to no 
than $123,000 per mile. Moreover, in- 
dications that maintenance 
are also lower for asphalt. An engineer 


Percent 


of total 


22.43" 
1.40 
2? (B 
7.69 
1 UO» 


49 


100 00°; 


Carolina, South 


as 
East 


in Coast 


Saving 


less 


are costs 


rABLE 4, Sales of Asphalt in 1955 and 1956, and Asphalt Capacity as of January 1, 1957: 15 Leading States Compared with 
United States. 


9.047 
5,243 


5, S48 


California 
lex 
Florida 
Illinois 6,340 


is 


Kansas 1,995 


Missouri 2 589 
4,245 
4.694 
4,71 


5.067 


‘ 
vew Jersey 
New York 
Pennsylvan 


2 989 
2,574 


OS 


Indiana 

Massachusetts 
Louisiana 215 2. 
Michigan 2995 
Marvland and District of Columbia 851 937 
49 59,577 


sf 24) 


lotal of 15 States 

otal United States 

15 States as Percent of Total 
United States 


U4.916 


635,18", 62.77 
As of January 1, 1957 

Figures converted from stream day data by using 
percent (330 stream days 365 calendar days) 


conversion factor of 90 
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source 


4,700 


t0S.724 
$12,736 


63.78°, 74.80; 


Oil & Gas Peraor 
pp. 2-1 

United States 
daphalt in 


Journal, Plant and 


Bureau of Mines, Mineral! 


of 956, p. 7. 
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ing study covering highway mainte- 
nance costs in Pennsylvania during the 
1950-1954 period found that average 
annual maintenance cost per mile of 
asphalt pavement was $223.99 com 
pared with $494.96 for cement pave- 
ment. 

Outlook for Asphalt Demand 

Demand for asphalt is anticipated to 
remain at a high level, therefore, at 
least until 1976, and, because of main- 
tenance requirements, for a long time 
thereafter. 

Highway uses. More definite esti- 
mates of shorter term demand for this 
use are possible. The United States 
Bureau of Roads has estimated future 
asphalt requirements for new highway 
construction (including but not limited 
to the interstate super-highway require- 
ments) at 56 million bbl a year from 
1960 through 1967. Past experience 
indicates that the proportion of asphalt 
used for new construction and that used 


for maintenance and resurfacing are 
about equal. It is estimated, accord- 
ingly, that about SO million bbl a year 
will be used for road maintenance dur 
ing the peak years of interstate super 
highway construction, viz., 1960-1967. 

Roofing and “other” uses. Estimates 
of demands for asphalt for other than 
paving purposes are somewhat more 
difficult, as reliable projections of ex- 
penditures on housing, etc., are not 
available. It has been estimated, never- 
theless, that use of asphalt for roofing 
and other purposes is expected to reach 
31 million bbl a year by 1962. Within 
the category of “other uses” (which 
includes waterproofing of walls, floors, 
etc., pipe coatings, molding com- 
pounds, blending with rubber, briquet- 
ting of coal and coke, and manufac- 
turing of paints, enamels, and 
lacquers), the most promising market 
appears to be as a binding agent for 
railroad fill, ballast, and embankments, 


ASPHALT 


ditches, 





for irrigation and to retard 


beach erosion 


Effect of Overall Business 
Conditions 

One must not ignore the very real 
possibility that the current business 
recession will get a good deal worse be 
fore it gets better. On the positive side 
however, is the fact, evident from Table 
2, that the 1949 and 1953 interruptions 
of the forward thrust of the economy 
did not significantly retard the expan 
sion of demand for asphalt. Unfortun 
ately, the impact of a setback of greater 
duration and severity than those of 
1949 and 1953 cannot be determined 
with precision. Whether a counter 
cyclical expansion of the road-building 
program would occur, and whether 
such an expansion would compensate 
for the decline in asphalt used for 
other than paving purposes, cannot be 
determined x*** 


PROGRESS IN ASPHALT 
USES AND SPECIFICATIONS 


Stephen H. Alexander, 
Lion Oil Company, 
A Division of Monsanto Chemical Company 


Arnold J. Hoiberg, 


The Flintkote Company 


MORE THAN 70 PERCENT of the 
nation’s asphalt production goes into 
the construction of highways. The roof- 
ing industry, with some 20 percent, is 
the second largest consumer. Addi- 
tionally, use of this versatile material 
is growing rapidly for diverse products 
which include various protective coat- 
ings, membranes for seepage control 
in hydraulic structures, vapor barriers, 
joint compounds, and 
chemicals 


adhesives, 


History of Use 

Asphalt has had a long history of use 
for highway construction. With the ad- 
vent of the automobile it was first used 
as a dust palliative and then as a binder 
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and waterproof agent in blade mixes 
with existing aggregates on sand or 
gravel roads. 

Probably the utility of petroleum as- 
phalts was first noted from spillages 
which occurred in the handling and 
hauling of crude oil, and initially there 
was little or no engineering basis for 
the selection of asphalt materials, o1 
for that matter other aggregates and 
methods of construction. 

Although by modern standards the 
performance of such roads was not out- 
standing, they provided all-weather 
roads and answered a definite need at 
very low cost. From such beginnings, 
as traffic has increased to the high traf- 


fic coverages of expressways, engi- 





FIG. |. This sliding plate viscosimeter is used 
to determine viscosity of very thin films of 
asphalts and other petroleum products 


Courtesy Hallikainen t 
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“more fundamental performance data are needed” 


neering design and construction prac- 
tice have improved and today overt 
85 percent of state pavement mileages 
are of the bituminous type. Present en- 
gineering specifications and methods 
have permitted construction of as- 
phaltic concrete highways of high load 
carrying capacity with an unexcelled 
record of performance, safety, and up- 
keep 


Specifications for Road Asphalts 

Initially, specifications for road con- 
struction asphalts were written individ- 
ually by cities, counties, and states 
These were usually based mostly upon 
requirements to identify particular ma- 
terials rather than upon a performance 
basis. Producers could supply little per- 
formance information and were faced 
with supplying literally hundreds of 
grades of materials with a maze of dif- 
ferent requirements. 

Several organizations, with the most 
active being The Asphalt Institute, The 
American Association of State High- 
way Officials and the American Society 
for Testing Materials, have done much 
to reduce the number of grades of 
asphalt and standardize requirements, 
with all issuing specifications for pur- 
chase. 

However, many purchasers, includ 
ing states, cities, and counties still buy 
under individual specifications which 
require special products for compli- 
ance, and there still is much divergence 
of opinion as to basic properties re- 
quired for optimum performance in 
the highway. Bituminous mixes have 
very complex properties under moving 
loads and asphalt itself is a very com- 
plex material from standpoints of both 
physical and chemical attributes, and 
never has lent itself readily to be inter- 
preted by rational tests 

Specification requirements have re 
mained for the most part based upon 


empirical tests, such as moisture, flash 
point, consistency tests as the penetra- 
tion and ductility, solubility tests, ash 
contents and usually a loss on heating 
test with the material as a relatively 
thick layer in a container. 

There long have been thoughts that 
such tests, while informative, do not 
relate to actual performance condi- 
tions. This awareness has increased 
greatly in recent years and there is now 
under way considerable exploration 
with some revision and introduction of 
new test requirements for paving as- 
phalt. Within the Asphalt Institute 
group, there has been an effort to criti- 
cally review all requirements to reduce 
and better standardize grades of paving 
materials, and to have more rational 
viscosity requirements. There has been 
considerable discussion of better con- 
trol of the curing rates of the liquid 
products, but no ready solution has 
become apparent either in ASTM or 
committees of the Asphalt Institute 


Limitations in Present 
Specifications 

One of the biggest shortcomings of 
current specifications for many asphalt 
uses has been that they do not include 
requirements for accurately predicting 
durability, and indeed some of the fac- 
tors involved are just becoming known 
Thus, in pavement uses, the asphalt 
functions as a very thin film upon ag- 
gregate and filler particles, being sub- 
jected as a thin film also to elevated 
temperatures during mixing. That ac- 
tion under thin film conditions is en- 
tirely different than under thick film 
conditions has been pointed out. It has 
also become Known that relative dura- 
bilities in thin films at elevated and at 
ordinary temperatures can be very dif- 
ferent. 

As a more practical approach for 
measuring thin film conditions, the Bu- 


TABLE 1. Specifications for Asphalt Cements. 
The Asphalt Institute 


ASTM 

Characteristics method 
Penetration, 77 F, 100 g, 5 see D5 
Flash point (Cleveland Open Cup), I D 92 
Loss on heating, 325 F, 5 hr, © D6 
Penetration after loss on heating 77 I 

100 g, 5 sec, ©%, of original D5 
Ductility 

At 77 F, cms Dil 

At 60 F, ems 
Solubility in carbon tetrachloride, ‘ 
l'emperature of use 

For spraying, I 

For mixing, I 


Industrial 


and Paving 


Special 


40-50 85-100 120-150 200-300 
450+ 40+ 150+ 425+ S504 


60-70 


) ) 


99 54 


275-350 
Lr i f 3 13 


was > > 
«ff O20 «10 275-325 


*Except that carbon tetrachloride is used instead of carbon disulfide as solvent, Method N« 
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reau of Public Roads has developed a 
thin film oven test, which has been 
adopted by several states and other 
groups. The Cleveland open cup flash 
point has been changed to the closed 
type by several states to better measure 
smaller amounts of volatile vapors 
which might be present and prevent 
masking of such vapors by non-bitumi- 
nous materials as silicones. There has 
been adoption of consistency require- 
ments at elevated and at lower tem- 
peratures to better reflect mixing and 
use conditions. 


Fundamental Data Are Needed 

While these test changes give im- 
proved information they also point out 
the fact that more fundamental data 
are needed as to the mechanism of and 
rate of change which properties of as- 
phalt undergo in service. Thus, the pre- 
diction of rate of change of asphalt 
properties which might occur during 
mixing and placement and under pave- 
ment conditions would be most impor- 
tant but fundamental data are lacking 
as to the changes, and generally ac- 
cepted test methods are not known. 

Progress is being made, however. 
For example, film conditions of the 
BPR thin film test, which has been 
found practical for routine testing, 
much better relate to actual conditions 
during mixing and laying of pavements 
than those of the standard loss on heat- 
ing test. As a research tool, a thin film 
viscosimeter has been found highly use- 
ful to determine values relating to flow 
properties of very thin film after ex- 
posure to controlled conditions, and 
lends itself to study of durabilities and 
curing and aging rates of bituminous 
materials. A committee of the Highway 
Research Board is occupied in report- 
ing on durability factors of bituminous 
materials and pointing out avenues for 
research. And, an Advisory Committee 
on Asphalt Research for the Highway 
Research Board has prepared an out- 
line data sheet for recording basic in- 
formation and recommending mini- 
mum amounts of samples of construc- 
tion material, so these facts and neces- 
sary samples might be available for 
possible later correlation with pave- 
ment performance. This latter commit- 
tee, with its mature and experienced 
viewpoints, can be expected to sum- 
marize methods of approach to lead to 
realistic requirements for asphaltic 
bitumen for pavements 


Rheological Properties May 
Be Important 

An additional factor just becoming 
appreciated is an increasing awareness 
ot the possible importance of the rheo- 
logical properties of the bituminous 
binder itself in pavement behavior. 
rhe elastic and viscous properties of 
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asphalts are related not only to the 
initial density and compaction ob- 
tained, which are fundamentals in sta- 
bility, but also control the densification 
under repeated traffic stresses and un- 
doubtedly relate to flexural strength. 
This whole subject has been under ac- 
tive consideration by the Corps of En- 
gineers in relation to airport paving and 
could well become a factor in design of 
heavy duty highways of the future. 

It is indeed strange that an engineer- 
ing material with as widespread use as 
asphaltic bitumen, and which has been 
used since ancient times as a mortar 
and waterproofing agent, should still 
be sufficiently unexplored with ref- 
erence to fundamentals to permit a ra- 
tional engineering approach for predic- 
tion of pavement design and perform- 
ance. 


Roofing Asphalts — Uses 

Uses of asphalt in roofing are many- 
fold, with large volumes applied as 
saturant and coatings for the organic 
fibers, asbestos, and glass felts used in 
all types of roof construction. In asphalt 
shingles, which are the most widely 
used roofing for residential construc- 
tion, asphalt is both a saturating and 
waterproofing agent for the felt and 
provides the water resistant coating and 
adhesive for the granules. 

Built-up roofs, most widely used for 
business and industrial structures, em- 
ploy asphalt as the waterproofing 
medium and bonding adhesive for the 
felts, and as the weathering surface, 
with or without mineral coverings. Cold 
applied asphalt base coatings are avail- 
able as solvent-cutback or water-emul- 
sified materials and provide ease in 
handling 


Roofing Asphalt Specifications 
Specifications for finished roofing 
products and for materials used in 
built-up roofs are provided from gov- 
ernment sources and by the American 
Society for Testing Materials, as well 
as from trade associations and manu- 
facturers. These specifications are re- 
vised periodically to reflect improve- 
ments in properties and advances in 
materials and construction practices. 
Some of the subjects under discus- 
sion in ASTM committees relate not 
only to specification requirements and 
limits but also as to details of test 
procedures, such as those for deter- 
minations of viscosity and cold applied 
filled coatings used as roof coatings 
currently under consideration. Labora- 
tory and field testing of dead level as- 
phalts on roofs of low or no slope have 
shown these products to be highly suit- 
able and dead level asphalts now are 
generally available, although under a 
variety of specification requirements 
Such materials have been described in 
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“new applications in hydraulics are being developed” 


ASTM specifications, and more de- 
tailed specifications are expected soon 
from government sources. 


Asphalt Enamels 

Asphalt, because of its high inherent 
water and vapor barrier properties and 
inert character with excellent weather- 
ability and ability to be economically 
applied in thick films, has continued to 
be a better engineering selection as a 
tough protective film against corrosion 
Asphalt enamels for the protection of 
underground pipelines have recently 
come into wide acceptance. These are 
hard, tough, and durable materials 
usually produced by oxidation to rela- 
tively high softening points followed 
by addition of finely divided, inert 
mineral fillers. Application tempera- 
tures range from 375 F to 550 F. 

When manufactured to exacting re- 
quirements related both to application 
and field performance, controlled prod- 
ucts have been found completely suit- 
able in protecting pipelines under the 
most severe soil conditions. As service 
behavior has become better known, as- 
phalt enamels have become generally 
accepted as giving full protection for 
extended times and because of advant- 
ages in application and economy are 
becoming preferred as the coating ma- 
terial. 

It is estimated that over 75,000 tons 
of asphalt base pipe enamels were used 
in 1957. Recently published specifica- 
tions for asphalt enamels have become 
available from the Asphalt Institute and 
the National Association of Corrosion 
Engineers 


Asphalt Mastics 

Asphalt mastics, cold applied by 
trowel, spray or brush, enjoy wide- 
spread use as protective coatings over 
insulations and wherever corrosion sit- 
uations are difficult. Their inherent ad- 
vantages are numerous, and long 
weathering films are readily applied 
economically in thicknesses up to and 
above 100 mils. Per unit film thickness, 
their water absorption and vapor trans- 
mission properties compare favorably 
with the best of modern plastics. The 
thick coatings economically available 
thus offer maximum protection against 
corrosion and also often are applied to 
vessels, as tower bases, to protect 
against mechanical injury 

Undercoating of automobiles quiets 
their operation and reduces mainte- 
nance cost, and protects fenders and 
frames from corrosion, especially valu- 
able in coastal areas and where de-icing 


salts are used on streets. An additional 
advantage is that air conditioned cars 
operate cooler because of the insulating 
effect of the undercoating 

Automobile manufacturers usually 
list their own requirements for under 
body coating, and a federal specifica 
tion is used for government purchases 
Properties usually covered are: Protec 
tion from corrosion afforded the steel 
surface, deadening efficiency, abrasion 
resistance, low temperature adhesion 
application characteristics, and drying 
time 

Asphalt mastic coatings have high 
utility in protecting steel tanks and 
structures from corrosive industrial at 
mospheres. Coatings formulated with 
low density fillers to give good insula 
tion properties can be used when heat 
conservation is important. If a color 
other than black is desired selected 
paints have been very successfully ap 
plied over the mastic 

Additional areas of use as a vapor 
and moisture barrier are under the 
foundations of houses, over industrial 
insulation, and as a laminant for paper 


Requirements for Vapor 
Barriers 

Many consumers have their own spe 
cifications for vapor barriers, but even 
so products usually are purchased on 
the basis of satisfactory past experience 
and reputation of the manufacturer 
Low moisture vapor transmission, good 
flexibility, and minimum straining are 
important properties for paper lami 
nants. Mastics used to waterproof low 
temperature industrial insulation should 
additionally have high resistance to 
weathering and satisfactory application 
properties. If the insulation is over a 
hot pipe or vessel it is important that 
the vapor barrier not have too low a 
permeability to moisture vapor to give 
trapped moisture a path of escape when 
the installation is brought to operating 
temperature. 

Permeability can be controlled by the 
selection of fillers used in the mastic o1 
by use of water dispersed bituminous 
coatings. Subcommittees of ASTM 
Committee C-16 are active in consider 
ing test procedures and properties for 
accessory Coatings over thermal insula 
tions and specifications and test proce 
dures should be forthcoming in the 
near future 


New Uses for Asphalts 

New applications for asphalt in hy 
draulics are constantly being developed 
Asphalt oxidized catalytically with 
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phosphorus pentoxide*® has been used 
extensively in the western part of the 
country for lining irrigation canals with 
properties of asphalt thus produced 
being quite different from that obtained 
by oxidation without the catalyst. A 
necessary improvement is greater flexi- 
bility at low temperatures to permit 
deformation with soil movement at 
freezing without cracking, and _ this 
material has been found also to be an 
economical solution in the construction 
of stock ponds and pollution control 
reservoirs. The Asphalt Institute and 
Bureau of Reclamation have specifica- 
tions for membrane asphalts. 
Satisfactory disposal of radio-active 
wastes from atomic power plants is a 
difficult problem which will increase 
in the future with additional power 
production, and several types of as- 





phaltic linings have been investigated 
as linings for storage reservoirs and of- 
fer a successful means for containing 
wastes of low and moderate activity 

Another area of hydraulics in which 
asphalt shows great promise is in the 
control of beach erosion. Groins con- 
structed of wood, long used for this 
purpose, are effective but costly and 
short lived. In 1954 a number of groins 
were constructed of asphalt and beach 
sand in the Ocean City area of Mary- 
land.* They now have stood the test of 
six hurricanes and it is estimated that 
an investment of $130,000 in these 
structures has saved the State of Mary- 
land over 10 times that amount in dam- 
ages from a single storm. 

In summary, asphalt’s greatest use is 
in the building of highways, and this is 
expected to continue, necessitated by 


our ever increasing need. Asphalt’s in- 
herent adhesiveness, excellent age sta- 
bility, low permeability and rheological 
properties make it an attractive engi 
neering material for many applications; 
and additionally, asphalt should have 
wide potential as a low cost raw ma- 
terial for the production of useful 
chemicals, with some advance made 
by laboratory production of ion ex- 
change resins,’ and with a commercial 
plant now in operation producing gaso- 
line from a native asphalt, 
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WHAT ABOUT 


ADDITIVES FOR ASP 


Warren B. Warden 


Miller-Warden Associates 


While asphalt has served mankind 
well for many years as one of our ear- 
liest and lowest cost thermoplastics, 
there are conditions wherein its useful- 
ness can be extended by the addition of 
small amounts of certain chemicals or 
other so-called “additives.” These are 
much akin to the familiar VI improv- 
ers, pour point depressants, color stabil- 
izers, oxidation inhibitors, lube oil de- 
tergents, etc., so commonly used by the 
refiner in other petroleum products. 

The whole field of additives in as- 
phalt is, however, still in its infancy. It 
is potentially a very broad field which 
includes, in addition to the much dis- 
cussed anti-strip agents, a number of 
“fixes” now available or under test for 
purposes such as ductility and adhesion 
improvement, anti-hardening, loss-on- 
heat, anti-gelling, weathering inhibitors, 
etc. Whereas the anti-strip additives 
for cutbacks and cold process paving 
have attracted the greatest attention to 
date, some of these other directions 
will undoubtedly increase in import- 
ance in the near future. 

Determining the need. The need, or 
lack of need, for an additive in any 
given application should be dictated by 
the service requirements of the whole 
system or end product in which the as- 
phalt is used. To a very large extent 
asphalt is used in combination with 
other materials (aggregates, felts, 
fibers, fillers, etc.). A modern pavement 
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contains only about five percent by 
weight of asphalt. Justification for the 
use of an additive must be related to 
the serviceability of the entire finished 
product and not to the asphalt com- 
ponent alone. 

Much of the controversy on this 
whole subject of additives has arisen 
from an erroneous concept. Attempts 
have been made to justify additives on 
the basis of improving asphalt prop- 
erties whereas the only logical justi- 
fication can come from an improved 
finished product of which asphalt is 
normally but one of many compo- 
nents. In paving, the road determines 
the need or lack of need for an addi- 
tive. With a given system of aggregates 
and asphalt, with a given construction 
method, and with a given service re- 
quirement an additive may be justi- 
fied. Changing any one of these 
variables may greatly alter or modify 
a realistic appraisal of the need and/or 
economic justification. 

To pick a typical industrial applica- 
tion, an asphalt may be used as a floor- 
ing saturant, for instance, and here the 
character of the felt, the processing 
methods (particularly “stoving” time 
and temperature) and other considera- 
tions in addition to the basic asphalt 
properties dictate the need or lack of 
need for an additive. The whole system, 
not merely the asphalt, should be the 
yard stick. 


HALT? 


rhis is admittedly a simple and ob- 
vious concept, Once it has been ex- 
pressed and appreciated, but lack of 
understanding to this has resulted in 
much of the confusion that still exists 
in testing methods, application tech- 
niques, specifications, etc. 

The refiner’s responsibility. Tech- 
nology of selecting the correct additive 
in the correct amount and of properly 
testing or evaluating the economic 
justification in a given application has 
been largely a matter of trial and error. 
Development of this technology from 
an art to a science is just starting. It is 
fully anticipated that use of various 
additives in many systems involving 
asphalt for both industrial and paving 
applications will increase as our under- 
standing and application of the tech- 
nology of their proper use continues to 
develop. 

It is suggested that the refiner take 
the lead in this development. The re- 
finery is the logical place for incor- 
porating the additive and the refinery 
asphalt technologist is the logical co- 
ordinator to carry this new science to 
the field as a technical service function 
Intelligent application of sound evalua- 
tion principles and full cooperative ef- 
fort with the chemical manufacturer 
on the one hand and the user on the 
other will lead asphalt, as it has the 
other petroleum products, to broader 
markets and still greater service to 
mankind. xe 


THE REFINING ENGINEER, March, 1958 











D. W. Gagle 


Phillips Petroleum Company 


ASPHALT for the accelerating high- 
way programs and other uses directs 
refiners to assess their ability to meet 
the growing demands of supply and 
service. Refiners girding to meet this 
demand find that improved processes, 
automatic blending and reduced num- 
ber of grades have overcome some of 
the objections which once discouraged 
asphalt manufacture 

In this present era, and more so in 
the future, high speed construction 
schedules and a multiplicity of con- 
tracts demand simultaneous service 
and immediate availability of products. 
These requirements mean that refiners 
and marketers will have to have the 
necessary shipping, blending and re- 
fining facilities to even further improve 
the excellent service which has been an 
important factor in asphalt industry 
growth. Additionally, now is the time 
to assess the asphalt potential of the 
crudes we refine. 

Let’s explore some of the manufac- 
turing and handling methods available 
to help meet current and future needs 


ASPHALT MANUFACTURE 

Selection of Crude Oils 

Early refining methods made easily 
volatilized low gravity crude oils of the 
“asphalt” type a prerequisite to asphalt 
production. Modern processes have so 
changed this concept that asphalts are 
now refined from a wide variety of 
crudes, carefully selected for the speci- 
fication asphalt they contain but which 
may have been unrecoverable by earlier 
refining techniques. By reviewing the 
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EE ATMOSPHERIC OISTILLATION 
FRACTION BOILING 
PARAFFINIC 40° API OR LIGHTER 
INTERMEDIATE BS3'APi TO 399 API 
AP! OR HEAVIER 


BETWEEN 462°F 4 S27" F 


ae 2O MM VACUUM DISTILLATION 

FRACTION BOILING BETWEEN 527°F 4& S72°F 
PARAFFINIC 30 API OR LIGHTER 
INTERMEDIATE 20! 


AP!i TO 299 AF! 


NAPHTHENIC 20 AP! OR HEAVIER 


FIG. |. Bureau of Mines’ crude oil classification. 


DESIGN AND OPERATION OF 
MODERN ASPHALT PLANTS 


Vacuum Distillation 
Solvent Extraction 
Bulk Storage 


nature of asphalt and how crude oils 
are Classified, a better appreciation of 
the processing variations required will 
be obtained. 

Chemical structure of asphalts. As- 
phalts are complex hydrocarbons, gen- 
erally regarded as being colloidal in 
structure. A chromatographic analysis 
shows asphalt to consist of asphaltenes, 
resins and oils. The asphaltene particle 
has the higher molecular weight, being 
aromatic and naphthenic, and forms a 
nucleous or center. Around this core 
IS a protective phase or Coating or resin 
which is less aromatic and more naph- 
thenic than the asphaltene, with some 
small amount of paraffins. The oils in 
which the asphaltenes and resins are 
suspended are usually more on the 
paraffinic side, varying to the naphthe- 
nic and aromatic in some cases. Per 
centages of each constituent vary in 
asphalts from different crudes 


Continuous Blending 
Loading Facilities 
Batch Blending 


Asphaltic crude oil classification. 
Crude oil classification is helpful in de 
termining the best method of recover 
ing asphalt from a given crude. The 
Bureau of Mines developed a formula 
based on the boiling points of certain 
fractions of the crude. Shown in Fig. | 
is a representative barrel of crude show 
ing an approximate product distribu 
tion. By distillation at atmospheric pres 
sure, the fraction boiling between 482 
F and 527 F is separated. If the gravity 
is 40 deg API or lighter, the fraction 1s 
termed paraffinic. When the gravity is 
between 33.1 deg API and 39.9 deg 
API, the fraction is called intermediate 
Below 33.1 deg API, the fraction 1s 
designated as naphthenic. Next, distilla 
tion under 40 mm pressure is used to 
select a fraction boiling between 527 | 
and 572 F. When the gravity is 30 deg 
API or lighter, the fraction is called 
paraffinic. Between 20.1 deg API and 
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“even heavier paraffinic crudes may be attractive” 


29.9 deg API the fraction is known as 
intermediate. Below 20 deg API the 
fraction is termed naphthenic. 

Crudes can be mixtures of these 
several types such as intermediate 
heavy fraction and paraffinic light frac- 
tion, etc. The greater proportion of as- 
phalts refined today comes from crudes 
of the intermediate type. 


Vacuum Reduction of 
Crude Oil to Asphalt 

Practically all crudes are first dis- 
tilled at atmospheric pressure to remove 
the lower boiling gasoline, kerosine, 
distillate oils, etc. Following this step, 
selected crudes can be processed to as- 
phalt products by vacuum distillation, 
solvent extraction, or a combination of 
both. Air blowing (oxidation) is some- 
times used as a subsequent step to 
secure desired properties. 

Vacuum distillation is probably the 
most widely used residuum reduction 
process. Referring to the typical flow 
plan in Fig. 2, topped crude is heated 
in a tubular heater in order to vaporize 
the oil to the desired depth of flash in 
the vacuum tower. Gas oil vapors flash 
overhead in the vacuum vessel while 
the non-vaporized asphalt portion is 
withdrawn from the bottom or “leg.” 

The vacuum jets and condensers re- 
duce vessel pressure to 10-40 mm of 
mercury absolute so that relatively low 
temperatures can be maintained, thus 
avoiding cracking in the coil and the 
vessel. Also, vacuum units are designed 
for short residence time to minimize 
cracking. 

Processing naphthenic crudes. 
Crudes in the naphthenic class are 
usually very high in asphalt content 
and quite easily reduced to the desired 
consistency. Moderate flash conditions 
prevail — for example, a crude such 
as Guadalupe (California) having a 16- 
deg API fraction from distillation at 
40 mm pressure by the Bureau of 
Mines classification method may only 
require an atmospheric flash tempera- 
ture of about 650 F to reach 100 pene- 
tration asphalt. At 40 mm pressure, 
the flash temperature would be about 
450 F. With the old time batch still, 
long residence time at even 700 F 
temperature could result in undesirable 
cracking. A modern vacuum unit is 
better for even these “easy” crudes. 

Intermediate crudes require reduced 
pressure. Reduced pressure is neces- 
sary if the intermediate type crudes 
are to be reduced to asphalt by distilla- 
tion. A fraction distilled at 40 mm 
pressure having a characterizing grav- 
ity of 23 deg API may very likely re- 
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quire a flash zone condition of about 
710 F and 40 mm to produce 100 pene- 
tration asphalt. As the API gravity 
classification increases, lower pressure 
must be used to offset increasing flash 
zone temperature requirements. In the 
above example, lowering the pressure 
to 20 mm would permit lowering the 
flash zone temperature to about 670 F. 
Steam is often used to reduce the partial 
pressure of the oil. 

Paraffinic crudes toughest to process. 
As gravities approach the paraffinic 
class, the associated gas oils become 
increasingly difficult to distill off at 
pressures above 10 mm. To really get 
in and dig, very low pressures must be 
employed. 

Ordinarily, the lighter intermediate 
and heavier paraffinic crudes have a 
somewhat low asphalt content, some- 
times about one or two percent. In a 
small throughput operation the quan- 
tity of specification asphalt is not 
enough to justify recovery. Larger op- 
erations may produce enough to ade- 
quately supply an asphalt plant. The in- 
creasing availability of natural gas for 
plant fuel use often makes asphalt 
manufacture economically attractive. 

For example, the laboratory advises 
that there is good asphalt in a crude 
having a 31 deg API 527 to 572 deg 
fraction from Bureau of Mines distilla- 
tion at 40 mm. They also advise that 
the gas oils are so high boiling that the 
conventional vacuum process cannot 
vaporize them. Flash curves show that 
a flash temperature of 900 F is required 
for a 40 mm pressure. At these tem- 
peratures, excessive cracking occurs. 
To lower the temperature to 700 F a 
pressure of | mm is necessary. This 
calls for high vacuum equipment. 

High vacuum operation. Pressures 
of | mm to 5 mm are practical to sep- 
arate high boiling gas oils from the 
asphalt. A typical high vacuum opera- 
tion is diagrammed in Fig. 3. The high 
vacuum process uses dry vacuum. 
Flashed gas oil is condensed inside the 
vacuum vessel by direct contact with 
circulating oil. Pressure drop between 
the jet suction and flash zone is held un- 
usually low by careful attention to in- 
ternal design. 

Vacuum jets used in the high vac- 
uum systems are of low volumetric ca- 
pacity. In effect, this is a built-in way 
to regulate temperature. Should crack- 
ing occur, the jets overload and correc- 
tive measures are taken, The clean gas 
oil overhead obtained is evidence that 
good separation was made. High vac- 
uum systems are also desirable for re- 
ducing topped residues of the mod- 


erately-easy-to-reduce intermediate 


crudes. 


Solvent Fractionation for 
Asphalt Recovery 

Crude residues become increasingly 
complex as molecular weight and boil- 
ing point increases. Paraffins, naph- 
thenes, and aromatics may become var- 
iously influenced by isomers and side 
chains — an infinite variety of com- 
plexes can exist. Some crudes may ex- 
hibit properties such that solvent meth- 
ods become an economic way to re 
cover the asphalt. 

Process fundamentals. Solvent frac- 
tionation separates asphalt from topped 
crude by chemical type and molecular 
weight instead of boiling point as in the 
vacuum methods. The process is widely 
used to recover valuable lube stocks 
from selected paraffinic and paraffinic- 
intermediate crudes. Although solvent 
fractionation is well suited to the really 
tough-to-reduce crudes, the 
can be applied to practically every type 
crude from which a specification as 
phalt can be extracted and a clean gas 
oil overhead is desired. In such general 
applications, the economics must be 
compared to other methods. Ordinar- 
ily, some vacuum reduction precedes 
solvent fractionation. 

Solvents. A number of solvents can 
be used for solvent fractionation. Pro 
pane is the most commonly used. The 
liquid propane, carefully controlled by 
temperature, pressure and solvent to 
charge ratio, selectively separates the 
paraffinic constituents from the asphal 
tic naphthenes and aromatics. Al- 
though several approaches to solvent 
separation can be made, continuous sol 
vent fractionation is an advanced op- 
eration that fits the modern scheme 

Process flow. Propane and the resid- 
uum charge are contracted counter- 
currently in a fractionating tower 
Propane enters near the tower bottom 
and the charge about two-thirds of the 
way up. 

A graduated temperature condition 
exists which continuously changes the 
solubility of the downcoming oil in the 
rising propane. 

The temperature at the bottom of 
the tower is controlled largely by the 
temperature of the entering propane 
Steam coils control the top tempera 
ture. The bottom propane dissolves 
paraffinic oil and some naphthenes 
from the more asphaltic oils. The heat- 
ing coils at the tower top cause separa 
tion of the naphthenic oils from the 
propane solution. By such countercur- 
rent flow of oil dissolved in propane 
and the separated descending naph- 
thenic oils, a sharp separation is made 
between the paraffinic and the asphaltic 
constituents. The asphaltic concentrate 
is drawn off to a propane recovery sys 


process 
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At Phillips’ 
Wood Cross (Utah) Refinery .. . 


SINGLE-PASS 
ASPHALT BLENDING 
Streamlines Cutback Shipments! 











With the booming market for paving asphalts requiring 
“around-the-clock” loading at the Woods Cross Refinery, 
Phillips is proving the advantages of Proportioneers con- 
tinuous, automatic in-line blending equipment. This 

system permits personnel ... without leaving the loading 
dock . .. to line up the proper asphalt and cutter stock, to set 
and reproduce any required blend, and to load the road oil 
(as a stable end product of predetermined viscosity) in a 
single operation . .. directly to mobile equipment. 


This Proportioneers system reduces any fire hazard, loss of 
time and materials, and the need for reblending and sub- 
sequent mixing. The two Proportioneers Two Component 
Blenders were furnished as “packaged” units, complete with 
control system, flow meters, strainers, and control valves. 


Streamline your asphalt operation for maximum 
production. Request Bulletin DM-1 for complete data. Write 
Proportioneers, Inc., 442 Harris Ave., Providence 1, R. I. 





@ PROPORTIONEERS 
B-I-F INDUSTRIE S@)ie: 
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tem to remove entrained solvent, and 
from there it is transferred to storage. 

Operating conditions. In solvent 
fractionation, ‘tower pressures are in 
the order of 450 to 650 psi so the pro- 
pane will be liquid at the temperatures 
used. Temperatures will vary, depend- 
ing on the crude and the end results 
desired. For example, they may range 
from about 120 F at the tower bot- 
toms to under 200 F at the top. Pro- 
pane to charge ratios vary according to 
the nature of the charge stock. Solvent 
to charge ratios from 4:1 to 6:1 are 
commonly used in solvent fractiona- 
tion. Some operations for cat cracker 
feedstock employ ratios as low as 2:1. 
Low temperature operation is desirable 
and is a plus for solvent fractionation. 

Asphalts from solvent fractionation 
are usually quite high in resin content. 
Properly made to the desired con- 
sistency they are good paving binders 
and also blend well with regular vac- 
uum and/or air blown asphalts to im- 
part desirable properties. 





Air Blowing 

Occasionally, a crude may have 
some high boiling gas oils that an exist- 
ing vacuum process cannot economi- 
cally remove. The volume of gas oil 
may be insufficient to justify equipment 
revamping for its recovery. Air blowing 
can often reduce such residues to ex- 
cellent paving asphalts by blowing with 
air at elevated temperatures, about 425 
F to 550 F, until the right consistency 
is obtained. Many highly desirable pav- 
ing asphalts are produced by air blow- 
ing Operations supplementing vacuum 
reduction. 

Chemistry of the process. The blow- 
ing reaction is mainly dehydrogena- 
tion. Oxygen from the air reacts with 
hydrogen from the oil to form water 
vapor. The progressive loss of hydro- 
gen polymerizes or condenses the as- 
phalt to the desired consistency. Some 
hydrocarbon vapors are also taken off 
along with the spent air and water 
vapor. After reaching the desired tem- 
perature level in the still, very little 
heating is required since the reaction 
is exothermic. In some cases cooling 
measures are necessary to keep the 
temperature under control. 

Batch and continuous operation. 
Blowing may be batch or continuous. 
Batch blowing is usually done in hori- 
zontal and vertical stills. The older 
horizontal stills, because of the low 
liquid head, can use low-pressure blow- 
ers from the air source. Air is intro- 
duced by means of perforated pipes. 
The newer vertical stills require higher 
pressure air. The vertical still has the 
advantage of better air utilization 
through longer-air-asphalt contact time, 
In batch operations a fired heater is 
ordinarily used to obtain the blowing 
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FIG. 2. Atmospheric 


FIG. 3. High vacuum 


temperature. Continuous processes are 
usually engineered around one or more 
of the vertical type stills. 

When the asphalt charge comes di- 
rectly from a refining unit, such as the 
vacuum tower bottoms, no fired heater 
is used. Recirculation of a portion of 
the blown asphalt is an effective control 
feature and the balance is withdrawn 
continuously to storage. Steam blanket- 
ing of the vapor space in the blowing 
still is usual for all types of blowing, 
both from a safety standpoint and for 
the cooling effect. 

Blowing with air is a process also 
extensively employed to make high 
quality specialty asphalts for roofing, 
pipe coatings, prefabricated lining 
products and the like. 


PROCESS OFF-SITE FACILITIES: 
ASPHALT SERVICE 
Storing, transferring, blending, load- 
ing. These sum up the most important 
aspects of the asphalt business — 
SERVICE. Now, more than ever be- 


distillation unit. 


fore, service is necessary to increase 
the use of asphalt for the Federal High- 
way Program. Here are the major con- 
siderations on items concerned with 
the operation of an asphalt plant. 


Field Storage 

Total volume of field storage needed 
depends upon production rates, mar- 
keting conditions and seasonal varia- 
tion in sales. Usual capacity for each 
tank is 25,000 to 100,000 bbl. Welded 
steel tanks are generally used, with con- 
struction conforming to API codes. 

Provision must be made for heating. 
Tanks may be insulated or not, but in 
every Case provision must be made for 
heating. There is a wide choice of heat- 
ing methods, all good, but dependent 
upon personal preference and local 
conditions. When the field storage 
tanks are conveniently grouped, a 
centrally located fired heater can be 
used to heat the tanks, alternating as 
needed to maintain the required tem- 
peratures. For most applications, a 6 
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million Btu/hr heater is satisfactory — 
10 million Btu/hr for some larger 
operations. 

Where storage is scattered, individ- 
ual tank heaters are often used. These 
may be the simple internal flue type 
consisting of a horizontal firing tube 
extending across the bottom of the 
tank and then rising vertically through 
the tank roof to form the stack. (As- 
phalt should never be allowed to get 
below the level of the firing tube during 
heating. ) 

Some external fired individual tank 
heaters are also used. These supply 
heat to a shell through which the as- 
phalt is circulating. 

If steam is plentiful, steam coils, 
bundle type suction heaters, finned 
tube heaters, circulating line heaters, 
are all useful. Circulating hot oil heat- 
ers have been used with considerable 
success in some installations. Cost- 
wise, the fired heater is advantageous, 
either external, internal or a central 
unit. 

Should tanks be insulated? A deci- 
sion to insulate field storage tanks 
should take into consideration the man- 
ner in which they are to be used. There 
is some question as to the value of in- 
sulating tanks that are to be dormant 
for long periods of time and then sub- 
ject to rather large volume transfers. 
To some extent asphalt forms its own 
insulation to the level of the liquid. 

A short period of heating with an ex- 
ternal fired heater to bring the tank to 


PRIMARY 0.H. SOLUTION 
L.T. EVAP 


ASPHALT” 





“service is the most important aspect” 


transfer teniperature may not result 
in sufficient heat loss to justify cost of 
insulation. In many cases suction 
heaters are used with uninsulated 
tanks. Moderate heat from steam coils 
keeps the asphalt fluid enough to feed 
the suction heater inlet. The size of the 
suction heater must be based on the 
transfer rate and outlet temperature 
desired. Designing the suction heater 
too small would necessitate a higher 
overall tank temperature. Should this 
Situation occur, tank insulation is 
necessary to cut down heat loss. 

Field storage tanks that are subject 
to frequent withdrawal should be in- 
sulated. Tanks so actually 
working tanks. For best results, these 
tanks should be equipped with suitable 
mixing devices such as electric mixers, 
eductor mixers on the circulating pump 
discharge or even air spiders. Main- 
taining on test, uniform consistency 
asphalt is extremely important in field 
storage that is active in serving a blend 
plant. 


used are 


Base Stock Transfer Facilities 
Pumps. Inadequate base stock trans- 
fer rates are a serious bottleneck in 
asphalt plant operations. Base stocks 
should be moved at high enough trans 
fer rates to prevent blend plant tie-ups 
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Careful attention to pump and line siz- 
ing is mandatory to balance an opera- 
tion. Type of equipment is optional 
Some plant prefer steam, 
others electric powered pumping equip- 
ment. 

Widely used throughout the indus 
try is the electric driven positive dis 
placement gear pump. Freedom from 
pulsating flow makes the positive dis 
placement gear pump best suited for 
highly instrumented operations such as 
continuous automatic blending. Pumps 
must have sufficient capacity to do the 
job. 

Transfer line heating. Whenever pos 
sible, transfers are kept above ground 
Buried lines are difficult and costly to 
maintain. 

Lines handling viscous asphalt will 
require some type of heating and in 
sulation. Insulated, steam jacketed lines 
are probably the most effective, parti 
cularly where very viscous, low pene 
tration asphalts must be moved. The 
disadvantage of steam jacketing is the 
high initial and maintenance 
problems 

Internal or “gut 
fective but their popularity suffers with 
often 
leaks 


lines can carry 


operators 


cost 


lines are very ef 


the type of maintenance too 
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needed condensate 
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“proper equipment can speed transfer operations” 


miseries on into the blend plant. De- 
hydration of blends, cleaning up spills, 
and, sometimes, serious damage to 
tankage, can result from the water and 
asphalt treatment. To avoid the leak- 
age problems, steam tracing is advised. 
A typical tracing instaliation for a 4 in. 
transfer line would utilize a % to 42 in. 
copper tubing or steel pipe attached to 
the transfer line which is then covered 
with 5-in. moulded insulation. 

An interesting improvement is sug- 
gested by the use of certain putty-like 
heat transfer materials which can be 
troweled to fill the voidage around the 
tracer line. Heat exchange approaching 
the level of steam jacketing is claimed 
at much less cost. 

Electric line heating is coming into 
the picture. Where codes permit, it will 
be worth investigation. Used on the 
“gut” line principle or traced outside 
the line an electric heating cable sug- 
gests interesting possibilities and eco- 
nomies 

Fill or circulating lines should not 
discharge overhead into the vapor 
space of the storage tank. In the refin- 
ing industry, overshot filling of any hy- 
drocarbon storage tanks is not con- 
sidered good practice. Where discharge 
near the liquid level in the tank is de- 
sired, adjustable swing lines are recom- 
mended 


Product Blending Equipment 

In recent years, considerable pro- 
gress has been made in improving 
equipment for blending asphalt prod- 
ucts to specification, and in simplify- 
ing specifications. Here are some de- 
sign considerations for blend plants, 
and discussion of the equipment used. 

Batch and continuous blending. 
Blending plants are of two general 
types, the conventional tank blending 
system and continuous automatic 
blending. Tank blending is widely used 
and has not changed much in concept 
from early operation other than refine- 
ments of equipment and facilities. Pur- 
chasers’ inspection procedures initiated 
at the start of tank blending years ago 
often became so firmly implanted in 
the necessary operational scheme that 
an improved system of blending could 
not be used regardless of the manufac- 
turer’s inclination to do so. Even now, 
many new installations are so in- 
fluenced. 

Despite inspection handicaps, tank 
blending can do a fine job of supplying 
the customers needs. A blend plant op- 
erator must have an almost pathologi- 
cal awareness of the need for timing. 
Delay is costly. The laboratory must 
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know the materials so that blend form- 
ulas can be accurately made. The blend 
plant operator knows that inaccurate 
gaging, errors in meter computations 
and transfer of wrong materials carry 
headaches and penalties beyond hu- 
man endurance. The efficient asphalt 
plant has separated the men from the 
boys. 

The general layout of a blend plant 
should be as compact as possible. 
Lower construction costs, closer op- 
erating control, and greater overall ef- 
ficiency from the service standpoint 
are the benefits. 

Batch blending design. Following 
the flow of the base asphalt from 
field storage, the first requirement 
is tankage to blend asphalt cements. 
Usually, blend tanks in the order 
of 5000 bbl to 25,000 bbl or more 
capacity are recommended for the 
faster moving grades. Slower mov- 
ing grades can utilize 500 to 2500 bbl 
tanks. Capacity is governed by care- 
ful planning for the volume to be 
handled with full consideration to the 
peak demand periods. 

Inspection and testing time require- 
ments must not be overlooked in de- 
termining optimum tank sizes. A pitfall 
exists in using too small tanks for fast 
moving products. Two tanks for each 
grade are not always economically 
feasible or geographically possible 
refer again to the emphasis on timing. 

The blend plant tanks should be in- 
sulated except in those cases where ac- 
tual cooling is desired. The same as- 
pects of tracing, insulation, transfer, 
mixing and heating apply to the blend 
plant as to field storage. Jacketed 
pumps and valves or liberally steam 
traced standard pumps and valves are 
necessary. Most plants use an auxiliary 
fired heater to keep the asphalt cement 
tanks at the desired temperature for 
loading or at such a level that a single 
pass through the heater to the carrier 
will do the trick. 

Transfer and mixing equipment. If 
the manufacturing plan permits enough 
field storage of pretested asphalt in all 
the needed grades, a simple transfer is 
all that is required. Inspection and ap- 
proval will release the tank to load. 
Manufacturing plans may divide field 
storage between, say, a 200-300 pene- 
tration grade and the heaviest grade 
normally supplied, such as 40-50. The 
blend tank must then be filled success- 
ively from each tank with the propor- 
tions gaged in. Metering equipment is 
available to aid in saving time and 
make more accurate blends. 

Metered transfers made simultane- 


ously lessen mixing time. By use of 
ratio flow control equipment, the 
smaller volume transfer can be ex- 
tended to the same time as the larger 
volume and very little mixing is re- 
quired to bring the tank on test when 
meters are not used. Electric mixers 
working during the filling operation of 
the second gaged transfer will speed 
this type operation. On simultaneous 
metered transfers, the mixer operates 
for the duration of the filling time. 
When the transfer is complete the tank 
is ready for the laboratory to test. Also, 
direct metered transfers through the in- 
ternal jet type mixers will accomplish 
the same purpose. 

Air mixing should not be sold short; 
it is a good way to mix asphalt cement 
blends if properly controlled. Air mix- 
ing should not be prolonged, however, 
as changes in consistency may result. 
Also, condensed moisture in air lines 
can cause trouble in a hot asphalt tank 
Knockout drums, driers or other means 
may be provided to keep entrained 
moisture controlled. 

After mixing the tank is ready to 
sample. Samples should be obtained 
directly from the blend tank itself. 

Blending cutback asphalts. Rapid 
curing cutbacks (RC’s) are base as- 
phalt cut with naphtha type stock — 
about 250 F to 400 F boiling range. 
Medium curing cutbacks (MC’s) are 
base asphalt cut with a kerosine type 
stock, usually about 325 F to 525 F 
boiling range. Slow curing road oils 
(SC’s) are usually base asphalt plus 
suitable gas oil fluxes. 

Tank blending of rapid curing and 
medium curing cutback asphalts and 
slow curing road oils is best done by 
metering the cutter stock simultane- 
ously during the base stock transfer at 
a point where line contamination of 
succeeding blends will not occur. Ratio 
flow control of cutter stock will save 
time and assure better mixing. 

In some instances, circumstances 
may require that the base and cutter 
stocks be transferred separately. if so, 
placing the cutter stock in first is often 
used to minimize volatiles 
through the initial cooling effect and 
gradual temperature rise as the asphalt 
content increases. Some, however, 
place the cutting stock in after the as- 
phalt transfer is complete. To save 
argument, a laboratory distillation of 
the finished blend will show which is 
the better way. Mixing of cutbacks 
should be done quickly. The electric 
mixer or eductor types are good. Air 
mixing should be of short duration if 
used. Loss of volatiles in RC blending 
will obviously be greater with air mix- 
ing than with the other methods. 


loss of 


Losses of cutter stocks. There is ac- 
tually less loss of volatile constituents 
in larger capacity storage than in the 
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smaller 500 to 1000 bbl tanks. For most 
operations slow moving grades and un- 
usual specification requirements make 
some small storage units desirable. The 
slow moving stocks should be made up 
in the quantity and at the time they 
are to be sold. These stocks should not 
be kept overly long in storage as over- 
blending and patching will have to be 
done, truly a nuisance procedure. A 
few small storage tanks should be avail- 
able for this kind of business. 


Loading Racks 

Central island type loading racks are 
the easiest to handle. Load spots re- 
mote from each other are inefficient 
and time consuming. Loading should 
be centralized if at all possible with 
separate load lines for each type of 
product. Separate lines for each grade 
are unreasonable. In a well engineered 
plant, lines will be short so that con- 
tamination will be minor or line clean- 
ing by blowing back with air can be 
easily done. 

Loading speed. How fast to load? 
When 10 or 15 trucks all want the same 
grade loaded at 7 a.m. careful schedul- 
ing is the answer. Too fast loading rates 
are hazardous to small capacity car- 
riers. Too slow rates delay the larger 
carriers, About 300 to 350 gpm is a 
reasonable rate for most operations, 
with many plants doing a fine job on 
200 gpm. Anything in excess of 400 
gpm would require special attention. 
Safety hold down devices should be 
provided for the loading spout. Hy- 
draulic actuated arms are good — so 
are chains. Regardless, some means 
must be provided. 

Metering load-outs. A set-stop meter 
is a good watchdog for the loading op- 
eration as well as a transfer record. 
Even though sales are made on a 
weight basis, taring the carrier before 
and after loading, a set-stop meter will 
be valuable. Fickle load limits often 
require loadings below the calibrated 
markers on some carriers. Here the 
set-stop meter comes to the rescue. 
Again, it is insurance against spills. 
Loading to the marker can be difficult 
due to vision obstructing fumes — the 
last few inches come awfully fast. 

A consistency check and flash on re- 
tain samples taken immediately after 
the load is completed are usually suf- 
ficient to satisfy that the right product 
is loaded. Ordinarily trucks need not 
be held during such testing unless local 
inspection requirements insist. 


Continuous Automatic Blending 

Continuous automatic blending of 
asphalts offers relief for many of the 
headaches encountered in tank blend- 
ing. Present day developments in in- 
strumentation, proportioning, equip- 
ment, control devices and the like, now 
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“continuous blending relieves many headaches” 


FIG. 5. Control panel for continuous automatic blending unit. 


make it possible to apply the same pre- 
cision to asphalt blending as has long 
been practiced with light oil blending. 
This is a type of blending more manu- 
facturers should investigate. With the 
highly instrumented automatic plant, 
service is at its optimum. 

The first requirement for the auto- 
matic plant is sufficiently large base 
storage to keep demands satisfied with- 
out delay. In many cases, the same base 
asphalt will be used for both RC and 
MC cutback types. Having two tanks 
for each base will permit continuous 
operation. One tank can be filled while 
the other is being withdrawn for blend- 
ing and loading. 

Precautions for continuous opera- 
tion. Of utmost importance — know 
the base asphalt. Base stock tanks filled 
from unmixed field storage or directly 
from unit operations can vary enough 
in consistency to defeat the precise 
blending which is the valued feature 
of the automatic plant. Base stocks 
must be thoroughly mixed, completely 
tested and the temperature level care- 
fully maintained. The blender base 
tanks should be insulated and all lines, 
valves and pumps properly traced or 
heated. 

Next, the blender should be located 
at a central loading facility so that all 
operations concerned can be handled 
in the shortest time. Remote control of 
valves and pumps will enable the load- 
ers to remain at the loading dock. 


How does this automatic system 
work? Base asphalt is pumped to the 
blender and back to the tank by means 
of a recirculation line. Cutting stock is 
transferred from pretested and ap- 
proved storage to the blender. Recir- 
culation in this case is from the pump 
back to the line. With flow established, 
a proportioning mechanism combines 
the base and cutter stock through a 
short turbulent mixer 
thence is metered into the carrier. The 
completed load is sampled and tested 
and goes on its way. 

The blenders utilize temperature 
compensated meters on the base and 
cutting stock circulating lines. Con- 
nected to the meters are drive shafts to 
the proportioning equipment operated 
from a control panel. Predetermined 
settings are made to establish the flow 
rates of the blend components. The 
blender is then turned on, motor actu- 
ated remote control three way valves 
direct the base and cutting stock 
through the mixer, meter and loading 
assembly into the truck or tank car. If 
the set proportion is distributed in any 
manner whatsoever, the operation goes 
immediately to recycle. In order to 
keep the asphalt flow in the proper 
channels, the recycle line valves are 
electrically interlocked with the pump 
suction valves so that the recycle flow 
goes back to the same base tank. 

Control panel. A typical proportion- 
ing control panel is shown on Fig. 5 


section and 
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Lines show the flow and lights indicate 
the status of equipment operation. Con- 
trol points for operation of three-way 
valves, flow control indicators and pro- 
portioning dials can also be noted. 

The set-stop meter automatically 
closes off when the load is completed. 
Immediately, the blender goes on re- 
cycle operation and is ready to reset 
for the next load. The automatic fea- 
tures of the system leave the loader suf- 
ficient time to handle the necessary 
paper work so that upon completion 
of the load the often numerous clerical 
details will be out of the way. 

Refinements to the system. Some ad- 
ditional refinements can enhance the 
value of the automatic blend plant. 
Automatic printing of the separate 
components of the blend will go a long 
way to establish good customer rela- 
tions. This is particularly true when 
purchaser's inspection is made on the 
base and cutter stock tanks. It provides 
a record of the whole transaction. Con- 
tinuous viscosity recorders can be en- 
gineered to show a consistency record 
of each load. Likewise, temperature 
recorders show the average load tem- 
perature and spare the loader this rou- 





tine check by thermometer. Should 
sales be by weight, the weight record- 
ing apparatus should be located at the 
dock and the tare printed before and 
after loading. 

Automatic blending of asphalt ce- 
ments. The same automatic blending 
can apply to asphalt cements. A good 
set up for an average operation would 
employ two proportioning units for the 
cutbacks and road oils and two propor- 
tioning units for the asphalt cements. 
This gives four spot loading of four 
different products at the same time. 
With no grade storage to worry about, 
the customer can come at any time for 
any grade he desires. Careful schedul- 
ing of trucks eliminates tie ups in peak 
periods. It is a good way to operate and 
has so many real benefits for the cus- 
tomer as well as the manufacturer, 
that a great future for automatic blend- 
ing is predicted. 

Laboratory requirements. A labora- 
tory is necessary for the operation of a 
blend plant. Here are the people who 
control manufacture and guarantee the 
product quality. Specifications require 
that tests be run. A close alliance with 
the laboratory gives the blend plant 


operator an opportunity to intimately 
know the materials with which he is 
working. From the crude tests through 
frequent routine control tests during 
manufacture to routine storage evalu- 
ations, research studies, formulations, 
blend testing and finally loaded prod- 
uct sampling and checking, the chem- 
ist is the responsible man. 


Conclusions 

Processing and handling of special- 
ized asphalts such as emulsions, roof- 
ing fluxes, etc., have been by-passed in 
order to give general coverage on a 
standard installation. The points we 
wish to bring out are these: The high- 
way program will demand more and 
more asphalt products. There are 
crudes containing good asphalt and 
ways to get it out. Are we taking full 
advantage of the tools with which we 
have to work? Service is the key to suc- 
cessful blend plant operation. Service 
totals a coordinated effort from manu- 
facture, field storage, blend plant op- 
eration to customer loading; all this 
under the quality control measures of 
the laboratory xe 


Solvent extraction processes showing the way to... 





TAILOR-MADE ASPHALTS 


Asphalt Consultant, New York City 


Edwin J. Barth 


PROPERTIES OF ASPHALTS made 
by vacuum and/or steam distillation 
depend primarily upon basic properties 
of the crude processes. One exception, 
of course, is the modification of roofing 
asphalts properties by air blowing 
(oxidation) 

Use of selected crudes is, of course, 
common practice for making the usual 
grades of asphalt. Many refiners have 
“asphalt-rich” crudes available, and 
are able to use them to great advan- 
tage. Also, certain mixed-base crudes 
are being used for asphalt production 
and, for certain uses, it is often possible 
to make enough finished grades for the 
refiner to be established in the asphalt 
business. 

On the other hand, a refiner using 
only light crudes will not have quality 
asphalt in sufficient amount to make 
asphalt manufacture feasible, using the 
more commonly accepted methods of 
asphalt recovery and refinement. 

Present-day solvent extraction proc- 
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esses and others in development stages 
enable asphalt manufacture from 
crudes of almost any basic type, includ- 
ing paraffinic. Solvent extracted as- 
phalts are relatively free of deleterious 
wax and high boiling ceresins that are 
quite undesirable in paving asphalts. 

Since solvent-extracted asphalts are 
separated according to their affinity for 
the solvent rather than by boiling point, 
chemical structure of the molecule can 
be more or less controlled. And, since 
operation is at relatively low tempera- 
ture, there is no rearrangement of the 
bitumen molecule or incipient cracking 
as evidenced by a positive Oliensis spot 
test. 

By recombining asphaltenes precipi- 
tated in solvent processes with selected 
resins and solvents, “tailor made” as- 
phalts are created. Thus the asphalt 
blender can employ the same basic 
techniques used in motor fuel or heat- 
ing oil blending to obtain predeter- 
mined properties. Further, it is possible 


to blend “tailor made” asphalts that 
will fit almost any reasonable specifi- 
cation, and therefore fit them specifi- 
cally for their intended application. In 
many instances, asphalts can be made 
with properties otherwise impossible to 
achieve with more conventional proc- 
essing of a given crude. 


The Raw Materials 

Components used for blending syn- 
thetic asphalts are, more or less, the 
constituents of asphalts themselves. 
The difference from normal procedure 
is that raw materials are derived from 
propane deasphalting and from other 
solvent extraction processes rather 
than from vacuum distillation of an 
asphalt-rich crude. 

These raw materials can be classified 
aS propane precipitated asphaltenes 
(hard or soft), resins, and various high 
and low-aromaticity solvent extracts. 
They are blended to suit certain rheo- 
logical requirements for applications 
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This propane deasphalting unit produces components for tailor-made asphalts. 


aS exacting as those for steel, concrete, 
plastics, and other engineering mate- 
rials of construction. Since they are 
blended with materials produced by 
low-temperature processing, problems 
generally occurring in dealing with 
heat-sensitive, high molecular weight 
asphalts are avoided. 


Basis of the Process 


Raw asphaltenes derived from de- 
asphalting lube oil base stocks are for- 
mulated with other materials to attain 
precisely calculated properties in the 
finished products. Other blend compo- 
nents include resins or resinous petro- 
leum fractions and — possibly — ad- 
dition of a wide variety of preferably 
high aromatic content by-product ex- 
tracts. The latter are derived from sol- 
vent processes, of course, and may be 
of any viscosity or viscosity index 
range. 

For example, asphalt derived from a 
soft Mexican residual shows, by one 
method of “group analysis”: 


16.0% 


27.0% 


Insoluble asphaltenes 
Semi-hard resins 
High-boiling oils 7.0% 


Theorizing, if we have these same 
components segregated in tankage, we 
can blend them to achieve a homo- 
geneous solution that will have, within 
the limits of experimental error, the 
same properties of the initial asphalt. 

Using these same components in dif- 
ferent blend proportions, we can make 
“asphalts” with entirely different prop- 
erties. Wilhelmi,’ in 1932, was the first 
to show how asphalt properties are 
affected, as well as their rheology, by 
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changing the composition of the bitu- 
men. Following discussion of the basic 
components, properties that can be 
achieved in synthetic blends are pre- 
sented here. 


Propane Asphaltenes 


Propane asphaltenes are most often 
rated as to their melting point and 
penetration; other tests should be 
made, however. Propane asphalts de- 
rived from Middle East reduced crudes 
show the following properties: 


Melting point (R & B) |} 

Penetration, 77 I 

Sulfur, percent 

Insoluble in 86 deg paraffinic naphthas 
Soluble in carbon disulfide 

Oliensis spot test 

Penetration-index (Shell 


REDUCED FROM Arabian 


Reduced crude 

Penetration, 77 F 

Melting point (R&B 

Ductility, 77 F (ems 

Fraas breaking point 

Asphaltenes (40 

Resins 55 .0°% 
Paraffinic oils 10.0°% 
Aromatic oils ‘ 5.7 
Wax (Hok 3 5 
lft ‘ 


° Apr roximate 


From 31°% Reduced Crude 


Venezuelan 


Generally these materials fall most 
commonly within 


Penetration at 77 0-10 
Melting point (R & B) 150-300 F 


They are very hard and friable and 
not always entirely free of adhering 
resins 


These materials as produced in most 
de-resining operations are brownish to 


Reduced Cr 


144 


5 §] 
16.0 percent low 
99S percent ¥9_S percent 


negative negative 


3 0.0 


TABLE 1. Properties of “Natural” and “Synthetic” Asphalts. 


Synthe tic asph alts fron 
Arabian crude per 


00-200 
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black, though from certain fractions 
they are quite light in color, and are 
highly adhesive semi-solid to solid ma- 
terials. Penetration may vary from 
hard to over 200 penetration, with 
melting points generally in the region 
of 100 to 150 F. They are almost com- 
pletely soluble in low boiling naphtha, 
normal benzine or 86 deg Pennsylvania 
naphtha, 





Solvent Extracts 


These fractions trom lube 
oil solvent operations vary in viscosity, 
are usually quite low in viscosity index, 
contain a good amount of high boiling 
range aromatics, and show strong sol- 
vency toward the other components to 
be blended with them. They usually 
contain liquid or semi-solid resinous 
materials which are usually not re- 
moved as such. 


various 


Asphalts from Intermediate or 
Mixed-Base Crudes 


Mid-Continent crudes, similar to 
many of the world’s mixed-base crudes, 
usually furnish asphalt of a sort with 
low yields. Exceptions are, however, 
to be made to this statement in that 
some Mid-Continent crudes do furnish 
asphalts that have fair to good quality 

but their uses are confined to a few 
grades that cover at most a restricted 
number of applications. 


Effect of Molecular Weight 


Molecular weights of asphaltic com- 
ponents vary considerably depending 
on the origin of the groups; these vari- 
ations considerably affect the behavior 
of the blended asphalts. The resin frac- 
tions, however, exert a more pro- 
nounced effect than do the oily and 
asphaltene groups. 


From Panuco 
reduced crude 


Fractions from 
Mid-Continent 
reduced crude 


Asphaitenes 2500-—2700 2553 


Resins (hard S64 1179 


Heavy oils 660 470—500 


Blend Calculations and Results 
Useful measurements for carrying 
out the process of making synthetic 
asphalts and to distinguish the nature 
of the oils are refractive index, specific 
gravity, UOP factor and viscosity in- 
dex along with viscosity. High UOP 
factor, low specific gravity, high VI 
indicate their paraffinic nature, while 
highly aromatic oils are characterized 
by high specific gravity, low VI, and a 
low UOP factor. Extracts vary in vis- 
cosity from thinnish dark brown liq- 
uids of 30 to 40 seconds Saybolt Furol 
to very viscous liquids or even semi- 
solids of over 300 seconds at 210 F. 


Comparison of Natural and 
**Synthetic’’ Asphalts 


Table 1 contrasts two Middle East 
residues and a Venezuelan heavy re- 
duced crude with three “tailor-made” 
asphalts compounded from Arabian 
crude components. 

Table 2 shows properties of asphalts 
tailor-made from a Mid-Continent 
crude. They resemble closely Panuco 
asphalts, an asphalt that is rated as one 
of the best made by more conventional 
methods. It has given top service in 
pavement construction for many years; 
with the addition of small amounts of 
oil, the 17 penetration material (Blend 
A) can be formulated into several 


TABLE 2. Tailor-Made Asphalts from Mid-Continent 23 Percent Reduced Crude. 


Propane 


Resin asphalt 


Vol. ©% on reduced crude 8.9% 9.3 


Specific gravity at 60 F 1.005 1.083 

Melting point (R&B) F 109 216 

Ductility, 77 F 100+ 0.0 

Penetration 32 F 

Penetration at 77 F 193 

Penetration at 115 F 

Pen-index (Shell) 

Susceptibility ratio of 
penetrations 

100°; 


Sol. 86 deg par. naphtha 50% 


Blend 
A) Resin 


Propane Blend 
asphalt B 
18.6 20.0 3 29: 07 
1 OSS 

152 Soft 209 119 

Soft Too hard 100+ cms 
15 
Soft 62 

Too soft 


1.1 


100% 


TABLE 3. Synthetic Asphalts. 
(Components from 178 Pen. reduced asphaltic crude.) 


Blend Resins and oils 
Penetration at 77 F 106 100 ti 
Melting-point 

.& B) F | 110 110 
Shell 1.4 1.0 
100+ 
cm 
Ductility 39.2 F* 12 0 5 
Neg Neg 


Pen-index 


Ductility, 77 | 100+ 1004 


Spot test 


Note Asphaltenes used show zero 


naphtha 


Resins showed 60 pen, 115 F M.P. and 


*5 em/min 


TABLE 4, Synthetic Asphalts. 
(Components from 160 pen. reduced Middle East Crude — Intermediate Base Type.) 


Resins and oils 


Blend 
Penetration, 77 | Ww 100 
Melting-point (R&B) | 120 106 
Ductility at 77 F 100+ 100+ 
Ductility at 39.2 F* 6.0 9.0 
Pen-index (Shell) 0.0 21 
Spot test Neg Neg 


Note: Asphaltenes used showed 97% 


Resins used showed: M.P. (R & B) 121 F, 


Pennsylvania naphtha. 
*5 em/min. 


C-24 


Neg Pos 


insolubles in 86 deg Pennsylvania naphtha. 
penetration at 77 


Panuco- 
steam 
reduced 
asphalt 


Asphaltenes 
tesins and oils 
96 a 100 100 
ISS 123 120 118 
63 100+ 100+ 100+ 
5.5 9.0 9.5 9.5 
1.2 7.1 0.5 0.4 0.0 
Neg 


Neg Neg 


77 F, 52; 4.1% insoluble in 86 deg 


Asphaltenes 


penetration, and 96¢ 


1l¢ insolubles in 86 deg 


Lagunillas 
steam 
reduced 
Resins and oils asphalt 


96 


Neg 


matter insoluble in 86 deg Pennsylvania 


Pennsylvania naphtha 


grades of asphalt cements. 

Use of aromatic extracts and 
VI resins is desirable due to their sol- 
vency for asphaltene material; they 
also aid in securing high ductility 
Penetration index of the blend may 
have to be adjusted. 

With the judicious selection of 
proper extracts, air-blowing the blend 
will not be necessary. We find that air- 
blowing increases particle size of the 
dispersed asphaltenes, which could lead 
to materials showing so-called “struc- 
ture” even at elevated temperatures 
and low ductilities. 

Work carried out abroad, shown in 
Tables 3 and 4, shows the broad range 


low 
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of properties possible in synthetic as- 
phalts. The asphaltenes were obtained 
by the use of hexane, the resins and 
oils from propane de-asphalting. 

Processes can employ light fractions 
such as pentane, or mixtures of pro- 
pane and butane, as well as hexane or 
straight propane for preparing the 
asphalt. 

Asphaltenes and resins furnish a 
plastic property to these blends, as they 
do in vacuum reduced asphalts. This 
term is most loosely applied and will 
be ill-defined until research reveals the 
interrelationships of rheological prop- 
erties of bitumens. It is believed the 
resins exert a far greater effect on 
asphalt properties than the oils or the 
asphaltenes. Physico-chemical function 
of this group has been described.‘ 

Of immediate interest to the asphalt 
technologist is the fact that the resin 
group supplies ductility to the blend, 
but brittleness also, especially at low 
temperatures. The latter, often an ad- 
verse property when working in the 
low-temperature region of application 
work, calls for care in formulation. 
Furthermore, the resins produce vari- 
ous effects as to temperature suscepti- 
bility, depending on their viscosity. It 
appears that they also exert an influ- 
ence on stripping resistance. 











3 
i 
i 
i 














ASPHALT YICLD: VOLUME % 


FIG. |. Asphalt yields of reduced crudes vs 
asphalt melting point (R&B).* 


Curve No Reduced Crude Vol. ©} of Crude 

l Canadiar 0 

2 Canadian 0 
Kuwait 2 
Kuwait 2 
Arabian 0 
Venezuelan 


Texas 


Those versed in asphalt technology 
will recognize in the above data prop- 
erties of synthetic asphalts that appear 
practically identical to the well-known 
Panuco asphalt, considered a standard 
for quite a number of years. Other 
asphalts giving good service over the 
years are indicated by resemblance 
to Lagunillas asphalts, California as- 
phalts, and certain types of Mid-East 


THE REFINING ENGINEER, March, 1958 


asphalts. None of these blends required 
air-blowing to secure the properties 
tabulated. 


Asphalts from Decarbonizing 
Operations 


Modern decarbonizing operations 
for the preparation of cat feed stocks 
also employ mixtures of propane and 
butane. As by-product from these 
operations, synthetic asphalts are pro- 
duced that show extremely desirable 
properties. They are practically wax- 
free, and generally pass the spot test 
because they are obtained by relatively 
low-temperature operations. 

These operations produce as high as 
240 F melting point by-product as- 
phalt. Decarbonized asphalts are also 
“tailor-made” materials. One can re- 
verse the operation to primarily con- 
trol the synthetics, allowing the quality 
of the decarbonized gas oil or cat feed 
to be variable in the process. By judi- 
cious control of operations and vari- 
ables, softer or harder asphalts can be 
produced, 

As an example, one such process 
thus produces asphalt, for instance 
from: 

Canadian 16 percent reduced 
crude (32 percent asphalt on re- 
duced oil), 224 deg F, SPT. 


West Texas asphalts (6 percent 
of crude charge), 196 deg F, 
SPT. 

Middle East asphalt (from a 32 
percent reduced crude), 16.9 
percent of 132 deg F, SPT. 


Fig. 1 shows yields of solvent as 
phalts vs melting point.” 


Conclusions 

As to blending techniques, one may 
blend without the oils in many cases, 
or again without added resins, if the 
extracts contain resins already in solu 
tion. Blending is a controlled proce- 
dure, wherein components are meas 
ured accurately by blending meters to 
controlled automatic pumping facili 
ties and metering devices 

Solvent mentioned are 
especially valuable for those refiners 
operating on mixed-base crudes, which 
ire either deficient in vacuum distilla- 
tion-type asphalts, or are difficult to 
handle due to their sensitive or heat- 
instability nature. Such crudes will 
yield any type asphalt not found in the 
crude oil “as is.” Often such crudes 
show heat instability by the positive 
Oliensis spot test made on the residue. 

On the other hand, for those refiners 
already in the asphalt business making 
distillation or steam-reduced asphalts, 
the new processes furnish valuable ma- 


processes 


ASPHALT 


terial for blending into their regular 
grades enhancing the latter as to qual- 
ity and securing special properties of 
the asphalt not otherwise obtainable. 

The manufacture of synthetic or 
“tailor-made” asphalts by these meth- 
ods achieves one of the prime objec- 
tives in the asphalt industry — namely, 
to make asphalts under absolutely con- 
trolled conditions and formulation of 
definite properties such as are desired 
to fit them to exacting specifications 
These asphalts, as with the new lubri- 
cants presently coming into the mar- 
ket, are “tailored” to the specific appli- 
cation for which they are being sold 

The processing to obtain these objec- 
tives, in summary, comprises 





1. Recovering asphalts of high 
quality at low to medium tem 
peratures, avoiding splitting re 
actions. 


Manufacturing asphalt 
ably if not entirely free of paraf 
fin wax. 


reason- 


Obtaining fairly definite com- 
mercial fractions from refinery 
operation — whose control is not 
difficult, and whose make-up ap 
proaches closely the asphaltenes, 
resins, and oils found in petro 
leum asphalts 


Manufacturing asphalts under 
controlled conditions, and exact 
proportioning of ingredients to 
make products of all shades of 
variation as to properties and 
rheological characteristics; such 
products to fit into modern scien 
tic engineering specifications 
for paving, roofing and the spe 


cialties 


New products such as those now 
being manufactured by the above 
described methods are being tested in 
new researches investigating rheologi 
cal behavior and other interrelated 
properties, along the lines described by 
the writer in a previous issue of The 
Refining Engineer 

Using these new methods to produce 
synthetic or so-called “tailor-made 
asphalts, the refiner should be in an 
excellent position to enter the asphalt 
market, or 
products those he already 
He will be able to supply the trade with 


asphalts of high quality to give first 


augment with additional 


produces 


rate performance in the field 
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THE MAIN course of the Oxo reac- 
tion yields two isomeric aldehydes by 
the addition of carbon monoxide and 
hydrogen to an olefin bond as given in 
Equation 1. 

Conversion is (normally) 
in the liquid phase and in the presence 
of cobalt catalyst. It calls for operating 
pressure in the range of 3000 to 4500 
psi and temperature of 145 to 200 C. 

Activity has been claimed for other 
catalysts, notably iron and nickel but 

>» RCI 


effected 


R-CH = CH, + CO +H, 


»R 


2. 


Technology of the Oxo Reaction, Production 


of Aldehydes and Alcohols 


on the strength of the best available 
evidence, Oxo catalysis appears to be 
limited to cobalt.? It is further indi- 
cated that the active principle is cobalt 
hydrocarbony! and that its concentra- 
tion in the reaction medium is rate- 
controlling. 

Equation | shows that two isomeric 
aldehydes are the primary product of 
hydroformylation. In addition, there 
are side reactions which lead, above 
all, to the formation of other isomers 


ICH, — CHO 


¢ CH 


CHO 


as weli as of other types of product, 
principally acetals and alcohols. The 
latter are, of course, not objectionable 
Their formation in the Oxo stage sim- 
ply anticipates the intentional produc- 
tion of alcohols in a subsequent hydro- 
genation step. 

Beyond that, the product is rendered 
more complex by the non-uniformity 
of the olefinic feedstock. To be sure, 
propylene and butylene can be readily 
obtained in high purity so that their 
derived butyraldehydes and amy! alco 
hols are a relatively simple mixture 
On the other hand, the higher olefins, 
which are employed in commercial 
Oxo plants are multicomponent sys- 
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FIG. 4. A version of the Oxo process for production of isooctyl alcohol from hexenes. 
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tems. Typical compositions of these 
stocks, which are obtained by the cata- 
lytic polymerization of C, and C, ole- 
fins, are shown in Table 2.° 

With so complex a starting material, 
it is natural that the plant product will 
be a multicomponent mixture. Thus, 
the isooctyl alcohol of the trade has the 
following typical composition*®: 20 wt 
percent 3, 4-dimethyl-l-hexanol, 30 
percent 3, 5-dimethyl-1-hexanol, 30 
percent 4, 5-dimethyl-l-hexanol, 15 
percent 5-methyl-1-heptanol, 5 percent 
others. 


Reaction Behavior 

Even where a single olefin is the 
feedstock, two isomeric aldehydes (or 
alcohols) make up the bulk of the 
product. The proportion in which these 
isomers are formed depends on the 
amount of steric hindrance exerted by 
the molecular structure of the olefin. 
Rules governing this behavior may be 
summarized as 

|. The carbonyl group will add pre- 


TABLE 2. Composition of Typical 
Oxo Feeds. 


Volume Percent 
Tri- Tetra 
Heptene propylene propylene 


RCH CH | 
RCH CHR ‘ 12 14 10 
R.¢ CH. ; 10 x 7 
R.« CHR 57 35 26 
R.¢ CR 20 42 55 

100 100 100 


] =) 


2-butene is an equimdar mixture of 
n-pentanol and 2-methyl-1-butanol. 
Isobutylene conversion leads to 96 per- 
cent 3-methyl-1-butanol and 4 percent 
2, 2-dimethyl propanol. (These ratios 
are subject to some variation, influ- 
enced by reaction conditions.) 

The claim has been made‘ that prod- 
uct Composition can be influenced by 
taking measures which will lead to pre- 
ponderance of the unwanted isomer in 
the reaction medium. Such a possibility 
to guide the reaction is obviously of 
considerable importance. As we have 
seen, both iso and n-butylraldehyde 


FIG. 5. General view of Esso Standard's Oxo plant at Baton Rouge, Louisiana 


dominantly to the terminal and praeter 
terminal carbon atoms of a molecule, 
regardless where the double bond of 
the feed olefin may have been located 
This is strong evidence that the olefin 
is isomerized under Oxo conditions so 
that the double bond is shifted to termi- 
nal position, and that it is fixed in this 
structural position by the hydroformy- 
lation reaction 

2. Due to steric hindrance, the for- 
myl group will not add to a tertiary 
carbon atom 

3. In the event a tertiary carbon 
atom occurs at both ends of the double 
bond, reaction takes place only after 
isomerization of the double bond to a 
more favorable position 

Thus, in conformance with these 
rules, the alcohols obtained by hydro- 
formylation of propylene followed by 
hydrogenation, contain 60 percent 
n-butanol, 40 percent 2 methyl-1-pro- 
panol. The product of either 1- or 
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Courtesy Esso Standard O 


are formed from propylene in about 
the same amounts, yet the market is 
overwhelmingly more favorable for the 
normal compound 

Among the methods recommended 
by Hagemeyer* to guide the course of 
reaction, the most interesting is recy 
cling of the unwanted isomer. Using 
n-butanol as solvent for the reaction 
medium, n-butyraldehyde formation is 
found to increase in direct proportion 
to the amount of isobutyraldehyde 
added to the system. Conversely, pro- 
duction of the normal compound de 
clines linearly with increasing n-buty- 
raldehyde added to the reactor. In this 
fashion, production of the normal com- 
pound can be varied from 10 to 90 
percent 


Side Reactions 

Hydroformylation is accompanied 
by a number of side reactions, which 
lead to the formation of such by-prod- 


ucts as esters (by the Cannizzaro reac- 
tion), ketones (by the condensation of 
two molecules), and polymerization 
products. Acetals (RCH(OR),), 
formed by the reaction of one mole 
acetaldehyde with two moles alcohol, 
are the largest single group of by-prod 
ucts. Their quantity depends on the 
proportion of aldehydes and alcohols 
in the system; it passes through a maxi- 
mum when reduction of aldehydes is 
67 percent complete. (This is above 
the situation normally encountered. In 
normal 2-stage processing, the alcohol: 
aldehyde ratio in the primary Oxo 
product is about 3:1.) 

Some water is unavoidably formed 
in the process; the total quantity 
amounts to about one weight percent 
of fresh olefin. Interestingly, paraffin 
formation due to saturation of the ole 
fin feed is a very minor factor. Such 
hydrogenation has been reported in 
only isolated cases; it is probably due 
to heterogeneous catalysis where co 
balt is introduced in solid form. By 
contrast, the catalysis of the Oxo reac 
tion proper is homogeneous. 


Some Thermodynamic 
Considerations 

Considerable work has been carried 
out on the thermodynamics and kinet- 
ics of the Oxo reaction. Main conclu- 
sions may be summarized as: 

|. The catalysis is homogeneous; 
cobalt hydrocarbonyl! is the effective 
catalyst 

2. The thermodynamic equilibrium 
at low temperature is very favorable to 
hydroformylation; it declines rapidly 
with increasing temperature. E.g. the 
equilibrium constant in the Oxoation 
of ethylene is 6.17 x 10** at 25 deg C, 
3.80 x 10° at 100 deg C, and 1.41 x 10 
at 150 deg ¢ In the light of these 
data, almost complete conversion of 
ethylene (as well as of propylene) to 
the corresponding Oxo aldehydes is 
thermodynamically possible at atmos- 
pheric pressure. Nevertheless, the Oxo 
reaction has never been carried out 
successfully at pressures significantly 
below 50 atm. This is almost certainly 
due to the high partial pressure of car 
bon monoxide which is required to pre 
vent decomposition of cobalt hydro 
carbonyl, the active catalyst 

3. As mentioned, the equilibrium 
between cobalt carbonyls and carbon 
monoxide is a key factor in the execu 
tion of the process. The required car 
bon monoxide pressure is a function 
of temperature as well as of catalyst 
concentration in the reaction medium 
To maintain a practicable concentra 
tion of catalyst (0.25 mol percent) 
would call for only 5 atm at 100 deg C, 
but requires 180 atm at 200 deg ¢ 
For the normal range of Oxo tempera 
tures (somewhat above 150 deg C), 
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world’s largest family of valves 


Fig. 1503—Steel 0.S.&Y. Gate Valve 

for 150 pounds W.P. Dimensions conform to 
ASA Standard B16.5. Sizes up to 8” can be 
furnished with interchangeable solid or 
split wedge discs. Screwed seat rings. 














Fig. 3031P-—300-pound Steel 0.S.&Y. Globe Fig. 241—1ron Body Bronze Mounted Globe 
Valve for Oil Service. Also available with guided Valve for 125 pounds W.P. Outside screw rising 
stem and yoke. Regrindable, renewable bronze 


seat and disc for steam service (Fig. 3031S) ' 
Dimensions conform to ASA Standard B16.5 seat ring and accurately guided plug type disc. 


Fig. 559-—Large tron Body Fig. 2608—High grade Bronze Globe Valve Fig. 3059—300-pound Steet 
Bronze Mounted Swing Check for 200 pounds W.P. Nominal pipe size opening Lubricated Plug Valve. 6” Bolted 
Valve for 125 pounds W.P. Bolted through seat and extra high lift of disc make Gland Type, without stop collar. 
flanged cap. Regrindable, possible fuller flow with minimum turbulence and Valves with stop collar and worm-gear 


renewable bronze seat and disc. pressure drop. Available also for 300 pounds. operated valves also available. 
ein Bera eet oo -< BS a te Ra aes Re 


For every flow control problem Powell offers more kinds or types, available in the largest variety of 


metals and alloys to handle every flow control requirement. Powell distributors are located in all principal 








cities and maintain inventories to fill almost any need. For special engineering problems, write direct to: 


THE WM. POWELL Company »* Dependable Valves Since 1846 + Cincinnati 22, Ohio 
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FIG. 6. Esso's Oxo reactors at Baton Rouge 
are located within a concrete enclosure 
formerly used for high-pressure hydro- 
genation. — Courtesy Esso Standard Oil Company 


minimum carbon monoxide pressure 
is 35 atm to maintain 0.25 mol percent 
cobalt carbony! concentration in solu- 
tion. 

4. First step in the reaction prob- 
ably involves the reaction with dicobalt 
octacarbony! to yield an olefin-carbony] 
complex plus carbon monoxide. For a 
detail expression of the reaction mech- 
anism, the reader is referred to papers 
by Martin® and Wender.* 

5. The overall reaction is first-order 
relative to the olefin and zero order 
relative to the total gas pressure at 


H.,:CO ratios of unity and total pres- 
sures from 100 to 400 atm." 

6. Reaction rate is a direct function 
of cobalt carbonyl concentration; at 
high concentrations, this relation is 
approximately linear.’ 


Technology of the 
Oxo Reaction 

Three major independent process 
variables control performance of the 
Oxo reaction: Catalyst type and con- 
centration, operating temperature, and 
contact time. Once these conditions are 
fixed, the minimum pressure is set by 
considerations of equilibrium. In addi- 
tion, there are secondary variables, in- 
cluding CO:H. ratio and choice of 
solvent. 

Another variable — recycle — is 
fixed by considerations of reactor de- 
sign, control of isomer distribution, 
and the need to conserve cobalt in 
usable form. 

Finally, there are auxiliary aspects of 
the Oxo reaction. These include method 
of removing and recovering or reacti- 
vating cobalt from the product stream, 
methods of converting aldehydes to 
alcohols, and means for converting by- 
product acetals to useful products. 

The following sections will devote 
brief attention to these various aspects 
of the Oxo reaction. 

1. Catalyst choice and concentration. 
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We have stated that cobalt hydrocar- 
bonyl is the active catalyst principle. 
Since this compound is not stable ex- 
cept under high carbon monoxide pres- 
sure it is necessary to choose the most 
efficacious way of introducing cobalt 
hydrocarbonyl into the system. 

A critical aspect of this choice is the 
rate of cobalt carbonyl formation at 
the conditions of the Oxo reaction. 
This makes it essential that the catalyst 
is supplied in a highly active form. In 
commercial work carried out in Ger- 
many during World War II, it was prac- 
tice to supply cobalt in the form of a 
slurry of standard Fischer-Tropsch 
catalyst (30 percent cobalt, 2 percent 
thoria, 2 percent magnesia, and 66 per- 
cent Kieselguhr). This catalyst is highly 
active and was readily available at the 
time (subsequent work indicates that 
the presence of thoria and magnesia 
has some disadvantageous effects on the 
Oxo reaction). 

There are some general disadvan- 
tages to the use of solid catalysts. They 
need special handling methods and 
may lead to some olefin saturation; 
they are also deactivated by a number 
of impurities, such as oxygen and sul- 
fur (the latter affects only the hydro- 
genating ability of the catalyst and thus 
eliminates the formation of alcohols in 
the Oxo stage). But, above all, solid 
catalysts are less highly active than are 
oil-soluble salts of cobalt, such as 
naphthenates and oleates. 

American technology has therefore 
leaned toward the use of oil-soluble 
cobalt salts, which are fed to the re- 
actor, dissolved in the olefin feed. Be- 
cause of the high cost of these mate- 
rials, some sort of recovery is indicated. 
This aspect will be covered in our dis- 
cussion of decobalting methods. 

To measure the activity of these 
materials in relation to other possible 
sources of cobalt carbonyl, Mertzweil- 
ler* employs an oleate comparison fac- 
tor—a ratio of reaction rate constants: 


(K) cobalt oleate 
(K) catalyst 
cobalt oleate is 14.2 times more active 
than cobalt oxide, 29.5 times more 
active than cobalt metal (presumably 
in a form other than Fisher-Tropsch 

catalyst). 

There are numerous attempts on 
record to operate the Oxo reaction 
with fixed-bed catalyst. An interesting 
method involves the use of two beds 
of carrier. The reaction liquor carries 
cobalt from one bed to another. After 
the concentration has built up suffi- 
ciently in the second bed, process flow 
is reversed. To date, no fixed bed proc- 
ess has reached commercial stage. 
Chief difficulty is one of maintaining 
uniform reaction conditions and pro- 
per cobalt balance. 


By this measure, 


K 


Concentration of cobalt carbonyl in 
the reactor stream is rate-determining, 
and we have already seen how this 
variable is fixed by operating tempera- 
ture and carbon monoxide pressure. 

A minimum practical cobalt car- 
bonyl concentration is 0.25 wt percent 
on fresh olefin, but commerical con- 
centrations tend to run as high as 0.8 
to 1.2 percent and thus call for carbon 
monoxide pressure in the range of 100 
atm at normal operating temperatures. 

In the course of reaction, much of 

the cobalt carbonyl is converted to an 
insoluble form which remains partly 
in the reactor and in part is carried out 
in colloidal form, suspended in the con- 
verter effluent. The amount of residual 
soluble catalyst in the aldehydic prod- 
uct decreases as the operating tempera 
ture increases. At otherwise compara- 
ble conditions in the oxoation of a C 
olefin fraction, Catterall® found that 
effluent concentration of soluble co- 
balt decreased from 0.17 to 0.09 per 
cent as the temperature was increased 
from 160 to 171 deg C. 
2. Effect of temperature. We have al 
ready noted the unfavorable effect of 
increased temperature on the equili- 
brium of the Oxo reaction and on the 
stability of cobalt carbonyl. Obviously, 
the rates of both Oxo reaction and car 
bonyl formation increase with tem- 
perature — the former is doubled for 
every temperature increase of 7 to 8 
deg C. 

Conversion to useful product passes 
through a maximum as temperature is 
increased. Formation of alcohols rises 
with temperature. 

As typical temperature in the com- 
mercial oxoation of heptenes, the range 
160 to 175 deg C applies. For the con- 
version of propylene, temperatures of 
145 to 160 C are cited. 

Limits set on temperature control 
ure not too stringent. An overall ranee 
of 10 to 12 C in the process stream is 
considered permissible. Where an ex- 
ternal coolant is employed, a drop of 
20 C from heat exchange medium to 
reaction medium is typical of design 
practice. 

Even so, cooling provisions for Oxo 
converters are extensive in order to 
handle the hiehly exothermic heat of 
reaction. About 50,000 Btu are evolved 
per Ib-mol olefin converted. In the case 
of the lower olefins. this value rises up 
to a maximum of 62,500 Btu per Ib-mol 
for ethylene.*° Means for providing the 
needed cooling in Oxo ovens will be 
discussed below 
3. Contact time. With increasing con 
tact time, conversion of olefin rises to 
an assymptotic maximum. In a two 
stage process, there is little point in 
extending hold-up beyond the onset of 
this maximum conversion. It should be 
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noted, however, that conversion of 


aldehyde to alcohol continues even 
after the hydroformylation reaction has 
been completed. This is a matter which 
must be taken into account in the de 
velopment of single-stage alcohol pro 


duction 

Residence time required to achieve 

optimum (not necessarily maximum) 
Oxo conversion depends principally on 
catalyst concentration and operating 
temperature, both of which have been 
discussed above. Typical hourly 
throughput range in the Oxoation of 
heptenes is 0.8 to 1.1 vol olefin per 
volume converter space. With other 
operating conditions at 175 C, 2600 
to 2900 psig and approximately 0.3 wt 
percent cobalt content, this rate will 
lead to useful olefin conversion of 75 
to 78 percent. Alivwing for the space 
occupied by synthesis gas in the con- 
verter, a contact time of 10 to 30 min- 
utes may be counted as typical. 
4. Operating pressure. While the Oxo 
reaction can theoretically proceed at 
atmospheric pressure, the need to pre- 
vent decomposition of cobalt carbonyl 
calls for partial pressures of carbon 
monoxide in excess of 40 atm (at 150 
C). Since H,:CO ratio is held near 
unity, the Oxo reaction is generally run 
at system pressures in the range of 100 
to 250 atm. 

Investigations by Natta * and co- 
workers permit the following conclu- 
sions: 

a. At constant CO-pressure, the Oxo 

reaction rate is raised by increasing 

hydrogen pressure. 

b. At constant hydrogen pressure, a 

maximum reaction rate is observed 

as the partial pressure of CO is in- 
creased. This maximum is in the 

range 8 to 12 atm (at 110 to 120 C) 

In the ranee normally employed, a 

boost in CO pressure reduces reac 

tion rate 

c. At H,:CO ratio of unity, the ef- 

fects described above as (a) and (b) 

offset each other so that total pres- 

sure has no effect on reaction rate in 

the range 30 to 400 atm 
5. Ratio of reactants. Effect on reac- 
tion rate brousvht by varying carbon 
monoxide or hydrogen concentration 
is described in the preceding considera- 
tion of pressure as an operating vari- 
able. In general practice, synthesis gas 
fed to the Oxo converters is composed 
of hydrogen and carbon monoxide in 
approximately equal volumes. Higher 
hydrogen ratios tend to increase the 
extent of hydrogenation, while a syn- 
thesis gas rich in carbon monoxide 
favers isomerization of the double 
bond position. In the vicinity of a 1:1 
carbon monoxide-to-hydrogen ratio, 
the exact composition of gas does not 
appear to be too critical. 


C-30 


In the hydroformylation of gaseous 

olefins, the hydrocarbon is introduced 
with the synthesis gas in approximately 
theoretical ratio. With liquid olefins, 
synthesis gas is introduced in excess 
and must be recycled. In this case, the 
amount of excess gaS may vary as 
widely as 2500 to 15,000 std cu ft per 
bbl olefin feed. In the hydroformyla- 
tion of heptenes, a gas rate of about 
6500 std cu ft per bbl is typical of 
commercial practice. 
6. Effect of solvents. Where higher ole- 
fins are the feedstock, no external sol- 
vent is supplied; the hydrocarbon 
stream itself serves as catalyst carrier 
and suspension medium. Effect of a 
number of solvents on reaction rate 
has been investigated. A definite influ- 
ence is found to exist but it is not of 
great significance. Wender? reports 
hydroformylation of cyclohexene at 
110 C to be about 50 percent greater 
in ethy! or methyl alcohol than in sat- 
urated hydrocarbons. 

For the conversion of light olefins, a 

suspension medium is universally em- 
ployed (although vapor-phase conver- 
sion has also been carried out in the 
laboratory °). Early work was directed 
toward the use of hydrocarbons or 
water in this service. More recently. 
emphasis has shifted to the use of 
lower alcohols, e.g. n-butanol as sol- 
vent in the hydroformylation of pro- 
pylene. This approach may be expected 
to increase acetal formation. It is, how- 
ever, possible to regenerate alcohol 
plus aldehyde by heating acetals in the 
presence of mineral acids (notably 
sulfuric or phosphoric acids). 
7. Reactors for the Oxo process. Prob- 
lems of reactor design for hydroform- 
vlation are of routine character. Al- 
lowance must be made for high operat- 
ing pressure, intimate contact must be 
provided between gas and liquid 
phases, and means must be made avail- 
able for removal of the large amount 
of heat evolved. 

Adiabatic or Isothermal reactor de- 
sign are feasible. In the former case, 
both countercurrent and cocurrent flow 
of the phases have been employed, with 
the former approach generally prefer- 
red, cooling is provided by recycling 
part of the effluent stream via an ex- 
ternal cooler. 

Several commercial installations 
have employed isothermal reactors in 
which cooling medium is circulated 
through internally mounted tubes. Ac- 
cording to Gwynn," flow velocity in 
such a reactor must be at least one 
foot per second and Reynolds number 
must exceed 11,000 in order to attain 
the required degree of temperature con- 
trol and avoid catalyst deposition on 
the tubes. Maximum permissible tube 
diameter is five inches, and the ratio of 


tube length to diameter (= elongation 
factor) should be above 1440. 

8. Decobalting. The product of the Oxo 
reaction must be freed of dissolved and 
suspended cobalt, unless it is intended 
to use this catalyst in the subsequent 
hydrogenation stage. This removal of 
cobalt is referred to as “decobalting.” 
As first step, the product of the Oxo 
reactor is released to atmospheric pres- 
sure. Several means are then available 
to remove residual cobalt. 

One commercial method calls for a 
mild hydrogenation at 150 to 180 C 
and 100 to 175 psig to convert con- 
tained cobalt to the metallic state. In 
this form, its removal may be effected 
by filtration or by precipitation on a 
carrier mounted in the decobalting re- 
actor itself. One difficulty here is that 
precipitation of cobalt is not uniform 
throughout the decobalting chamber. 
The bulk of metal precipitates near the 
point of entry and causes pluggage (an 
onstream life of one week has been 
estimated when the feed to the deco- 
balting chamber contains 0.1 wt per- 
cent CO). To overcome this difficulty, 
one proposal calls for introducing the 
feed at several points along the length 
of the decobalting reactor. 

More complete cobalt removal is 
achieved by washing the Oxo product 
with dilute sulfuric or acetic acid. The 
resulting aqueous solution contains the 
cobalt salt in a concentration of | to 
5 wt percent. Numerous methods have 
been proposed for the economic recov- 
ery of this material in active form 
Among them, we might mention treat- 
ment with dilute caustic and naphthenic 
acid to precipitate cobalt naphthenate. 
Another proposal would recycle dilute 
cobalt acetate to the Oxo stage and in- 
ject it at points where aldehyde concen- 
tration; therefore water miscibility is 
fairly: high. 


Conversion to Oxo Alcohols 

For reasons stated above, the Oxo 
conversion of higher olefins is univer- 
sally directed toward the ultimate pro- 
duction of alcohols. This makes it nec- 
essary to hydrogenate the aldehydes 
which are the product of the hydro- 
formylation reaction proper. 

Some such reduction (approximately 
30 percent) occurs in the Oxo stage 
itself, but, in present practice, it is nec- 
essary to follow the Oxo stage by a 
hydrogenation step. Here, synthesis gas 
is replaced by hydrogen. 

Solid cobalt catalyst (e.g. on pumice 
or Kieselguhr) may serve in the hydro- 
genation reaction, as may also copper 
chromite or molybdenum sulfide. Us- 
ually, pressure is about the same as in 
the Oxo stage and temperature is higher 
(approximately 250 C). 

A thorough discussion of the hydro- 
genation step cannot be included in 
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this space; it deserves a separate paper 
Mention must, however, be made of 
work directed toward the simultaneous 
execution of the Oxo and hydrogena- 
tion reactions, i.e. the direct conversion 
of olefins to the corresponding Oxo 
alcohols. 

To date, no such single-step process 
has reached commercial stage, but tech- 
nical — as distinct from economic - 
feasibility of this approach has been 
established in recent work. 

Berty*? has shown that, at the con- 
ditions of the Oxo reaction, the reduc- 
tion of higher aldehydes is carried out 
with greater difficulty than that of the 
lower members of the series and there- 
fore calls for higher operating tempera- 
ture. Complete reduction of butyralde- 
hyde is possible at 155 C, in the 
presence of cobalt carbonyl. Ninety- 
five percent conversion of cyclohexene 


to alcohol calls for operation at 200 to 
210 C. 

Reacting heptenes with carbon mon 
oxide and hydrogen at 200 C and 300 
atm, in the presence of dissolved cobalt 
carbonyl yielded 85 percent alcohols, 
5 percent aldehydes and 10 percent 
high boilers**. 

Complete conversion to the alcohol 
is quite slow, however. Thus, while al- 
dehyde formation from heptenes 
reached its maximum after about 15 
minutes, nearly 242 hours were re- 
quired to obtain approximately the 
same yield of alcohols by reduction of 
the initially formed aldehydes. The 
same reaction conditions were main- 
tained throughout. 
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Keeping Ahead of Waste Water Disposal Problems 


EXTENSIVE and costly facilities are 
needed to treat waste water ettluent 
from refineries. No longer is mere phy- 
sical separation of entrained oil from 
water adequate. Desire to be a good 
community citizen and legislative pres- 
sure have made it necessary for re- 
finers to keep their water effluent just 
about as chemically pure as it was when 
first entering the plant... sometimes 
even purer. 

Effluent treating facilities in use and 
being constructed at Continental Oil 
Company’s Ponca City, Oklahoma, re- 
finery are indicative of the extent to 
which refiners will go to avoid contam- 
inating or down-grading public waters. 
Ponca City Refinery Manager Charles 
D. Hull says of their effluent treating 
program “we fully recognize our re- 
sponsibility in pollution abatement... 
and have kept abreast of the times to 
the end that the purity of our water 
effluent has been maintained at a satis- 
factory level over the past several 
years.” 


Effluent Treating at Ponca City 

The Conoco refinery uses four to 
five million gallons of fresh make-up 
water daily — enough to supply a city 
of 20-30,000 population. This amounts 
to about 80 gal of fresh water make-up 
per barrel of crude when the plant is 
running at its full-rated capacity of 
62,000 bbl perf stream day. 

Effluent treating facilities include 

*Abstracted from a talk “The Refiners’ Prob- 
lem of Waste Water Disposal”’ given by Ponca 
City Refinery Manager C. D. Hull at the Second 
Annual Course in Water Qual.ty Control tor 


Subsurface Injection at the University of Okla- 
noma, December 11, 1957. 
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API-type separators for each refining 
division and the spray ponds, two 
large final holding basins, neutralizing 
ponds, a sulfide stripper, and a biologi- 
cal oxidation plant. In addition, experi- 
ments are being conducted on “lagoon- 
ing,” a proposed system of ten basins 
in cascade, each with a one-day reten- 
tion time. The company has spent 
about $363,000 during the past few 
years for new or improved facilities, all 
designed to improve the quantity and 
quality of refinery effluent water. 


Primary Separators 

The refinery is divided into four 
main process sections: Light Oil; Lub- 
ricating Oil; Thermal, and Catalytic 
Cracking Divisions. In each, the ef- 
fluent water stream flows through an 
oil-water separator with API design 
features before entering the common 
outfall stream. Also, there are a series 
of ponds within the refinery which are 
equipped with oil which enters the 
ponds through the spray system. 


Holding Ponds 

Overflow from the spray ponds and 
the four division separators join in a 
common outfall stream which then 
passes through final holding ponds with 
design features exceeding API specifi- 
cations. The holding ponds are com- 
posed of two large parallel rectangular 
basins having a capacity of 6.8 million 
gal — equivalent to three days’ holding 
time. These ponds cost about $150,000 
when built in 1954. 

The holding ponds serve two pur- 
poses: To reclaim any oil that passed 


through the primary separators and to 
provide hoiding time for settling of 
entrained solids. 

Most of the solids are precipitated in 
the forebays. These accumulated solids 
are removed weekly by diverting total 
effluent into one reservoir, thus idling 
the other. The water and solids in tne 
idle forebay are agitated and tne result- 
ing mixture pumped to nearby settling 
ponds where the water drains back to 
the reservoirs. 

Suspended solids which flow out of 
the forebays into the main sections of 
the holding ponds are removed about 
every two years. 

In addition to separating solids and 
traces of oil from the division and spray 
pond separators, the main settling 
ponds provide adequate residence time 
for aeration and oxidation to take 
place. Thus the ponds become effective 
biological treating plants, the same as 
provided in natural ponds and streams. 

Overflow from the main holding 
ponds flows through a four-mile ditch 
to the Salt Fork River. For many years 
the refinery effluent had been divided, 
with part flowing to the Salt Fork and 
part to the Arkansas River, This was 
changed a few years ago, at a cost of 
$93,000, so that all effluent is dis- 
charged to the Salt Fork. 


Effluent pH Control 

Early waver contamination problems 
included low pH because of extensive 
use of sulfuric acid for naphtha, distil- 
late, and lubricating oil treating, and 
alkalinity from use of caustic and lime. 
The acid problem is largely nonexistent 
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_— Ingersoll-Rand centrifugal compressor shown here handles hydro- 

gen gas at high pressure — 5050 cfm at 675-psia discharge pressure. ateeel , 
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at Ponca City since the discontinuance 
of treating lubricating oil with sulfuric 
acid in favor of solvents. 

Other acids used in the refinery, such 
as muriatic used for equipment clean- 
ing, are included in reasonable limits 
in the refinery effluent to help neutral- 
ize the normally alkaline stream. 

“Caustic,” Manager Hull points out, 
‘is a difficult problem.” Conoco has 
solved major problems, however, by 
selling a spent caustic rich in recover- 
able oils such as cresols and phenols 
to a chemical company for reclama- 
tion. Other strong caustic solutions are 
put in earthen pits. Certain weak caus- 
tic solutions and other alkaline water 
such as boiler feed water treating solu- 
tions and boiler blowdown are neutral- 
ized, if necessary, in the holding ponds 

Pilot plant studies made at Ponca 
City using sulfuric acid to maintain a 
pH value at or below 8.2 in one bay 
of the holding ponds indicated that 
effluent water having a high alkalinity 
usually has a toxic effect on fish life. 


Steam Stripper for 
Removing Sulfides 

Sulfides and phenols, which concen- 
trate in the water phase primarily from 
cracking operations, are harmful con- 
taminants because of their high chemi- 
cal oxygen demand (COD). To re- 
move the sulfide from the principal 
sour water streams, a Steam stripper 
tower costing $45,000 was installed at 
Ponca City in 1954. Design is for 100 
gal per min of feed, and greater than 
90 percent of the sulfides in feed water 
are removed, as shown by these tests: 


Feed Percent 
water effluent removal 
Sulfides-ppm SOHN) 4 Ys 


Phenols-ppm S66 HS2 21 


Bioxidation of Phenols 

Phenol is a very undesirable com- 
ponent in effluent streams. Even in 
small, non-toxic concentrations chlori- 
nation creates a taste and odor problem. 

Accordingly, a biological oxidation 
plant for removal of phenols was re- 
cently built at Ponca City at a cost of 
$75,000. The unit is used primarily for 
removal of the phenols in the sulfide 
stripper effluent. The unit uses an ac- 
tivated sludge system to supply bac- 
teria that thrive in water containing 
phenol and will consume the phenols 
as well as ammonia and other contami- 
nants such as sulfides. 

Excellent results have been obtained, 
as the table below shows: 


Feed Percent 

water Effluent removal 
Sulfides-ppm 221 a0 
Phenols-ppm 737 7 95 
Ammonia-ppm 2363 63 
pH 9.4 
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Testing Effluent Water 

Bio-assay tests are made weekly in 
the refinery laboratory to determine 
toxicity of water as it leaves the hold- 
ing ponds and as it enters the Salt Fork 
River. These tests have shown that 
there is material improvement in the 


Immediate oxygen demand—ppm 
Chemical oxygen demand—ppm 
Dissolved oxygen—ppm 


pH 


water even as it flows the four miles in 
the ditch connecting the basins with 
the river. This is attributed to aeration 
and bacterial action in a_ flowing 
stream. 

Frequent spot checks are made on 
individual effluent streams and plant 
personnel have been instructed to seg- 
regate harmful wastes for special han- 
dling, if needed. Samples of effluent 
water from each division are inspected 
every four hours in the laboratory. 
And, a daily composite is made of 
these four-hour samples for a one- 
week period of analytical testing. 


Lagoon Pilot Plant 
currently studying la- 
ten ponds in cascade, each 


Conoco is 
goons 


with a one-day retention time 
effluent quality im- 


as a 
means of water 


provement. Purpose is to determine 
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the optimum surface-to-volume ratio 

Using a series of 55-gal drums cut 
in half and laid lengthwise and another 
series of whole drums standing up- 
right, the two extremes of shallow and 
deep ponds have been examined. Some 


test results show 


Deep lagoons 
Whole drums 


Shallow lagoons 
Half drums 


Water i Water out Water i Water out 


» oo | ou 


250) 175 275 
’ rf 
7.2 S4 

Conoco researchers say that these 
results show the shallow lagoons with 
larger surface areas appear to give 
more rapid rate of oxidation for resi- 
dual chemical wastes. But, they point 
out, the two pilot units are possibly 
not adequate to show the relative bac- 
terial action of the two systems. For in- 
stance, holding time 
have to be considered. 

Manager Hull says that an ideal ob- 
jective would be a series of lagoons in 
which fish life could always be main- 
tained — at least in the last lagoon 
Hull concludes that “such lagoons 
should not be regarded as replacement 
for other treating facilities. Their func- 
tion should be primarily for final oxy- 
gen buildup to provide for bio-oxida- 
tion of slowly oxidizable trace wastes 


variables also 


and as insurance against surges from 
eecidental spills and mechanical fail- 
ures.” x** 


“Exactly what | had in mind —.” 
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How Blaw-Knox provides a complete service 
for every phase of petroleum processing 


Backed by extensive engineering 
and construction experience in 
all phases of the petroleum 
industry, Blaw-Knox provides 
an integrated program for 
projects of varying size and scope. 
Design and development facilities 
include: Plant site surveys - 
Process engineering -« Equipment 
procurement + Cost control 
reports + Complete construction « 
Initial operation 
We shall be glad to explore any 
processing problem, new plant 


plans or modernization program 
Decarbonizing unit, an exclusive Blaw- Alkylation—using sulfuric acid or hy- 
Knox development for increasing coking drofluoric acid is one of the many 
efficiency, lowering costs and improving modern intermediate processes 
basic processing procedures. supplied by Blaw-Knox. 


that you are considering. 
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SELECTION OF FURNACE 


Part 2: Factors in Selection — Structural Change, Cost and Fabrication 


Thomas M. Krebs 


The Babcock & Wilcox Company 
Tubular Products Division 


CORROSION CONDITIONS are 
highly important, and often difficult, 
factors to weigh in the selection of 
heater tubes. Tubing alloy selection to 
withstand corrosion environment may 
be greatly simplified by accurate inspec- 
tion records of metal loss and by a 
proper corrosion test program. This 
program need not be elaborate. In the 
simplest case it involves exposure of 
specimens of various analyses (which 
may be obtained free from manutac- 
turers) to the process conditions with 
subsequent examination after some ap- 
propriate period of test. 

Results of such tests must be used 
with discretion because many factors 
can affect corrosion rates; however, 
they do present a very useful point of 
beginning for analysis of actual alloy 
needs in terms of the corrosive environ- 
ment. In the absence of sufficient in- 
formation, the natural result is under- 
alloying or over-alloying. Either can be 
expensive. 

A corrosion control program can be 
carried out to good advantage in the 
operating refinery where proper testing 
and experience aid greatly in keeping 
corrosion in check. Although corrosion 
problems usually have an individual 
flavor, and often require specific solu- 
tions, the experiences gained in one 
area or process frequently have some 
application elsewhere for selecting 
tubes. Because space limitations pre- 
vent detailed analysis of refinery corro- 
sion problems which have been dis- 
cussed elsewhere,” only a few common 
types have been singled out here. 

Oxidation and sulfur corrosion are 
the most common types of corrosion 
in petroleum service. The remedy is 
tried and true and the same for both 

use alloys of higher chromium con- 
tent. The permissible maximum oper- 
ating temperatures to insure long life 
in oxidizing furnace atmospheres for 
common heater tube alloys are shown 
in Table |.’ These temperatures are not 
based on laboratory data but have been 
established through years of experience. 
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Mechanical Aspects of 
Corrosion 

The mechar. il aspects of corrosion 
receive relatively little attention. One 
facet is oxide notching which results 
from preferential oxidation at scale 
breaks formed by mechanical flexing. 
li is usually due to thermal fluctuations 
and is, therefore a form of corrosion 
fatigue. Notching caused by corrosion 
fatigue allied with thermal fluctuations 
has also been observed in boiler tubing. 
Oxide notching may be overcome by 
adjustments to obtain more uniform 
temperature distribution to minimize 
thermal strains or by the use of more 
oxidation resistant alloys. Notches may 
in themselves cause failure or they may 
contribute to failure. 

Fig. 4 shows an unusual sample of a 
Croloy 7 tube from a vacuum unit 
which failed on hammer test and was 
thought to be temper brittle. (This 
was of interest because temper brittle- 
ness has not been a problem in wrought 
heater tubes for many years — al- 
though it may occasionally be found 
in Cr-Mo castings because of segrega- 
tion.) Subsequent examination indi- 
cated the presence of oxide notches 
from severe longitudinal flexing. Duc- 
tility was restored when the notches 
were removed by grinding. 

This example is only one of many 
observed by the writer in many years 
of examining tubing after service, illus- 
trating the importance of metallurgi- 
cal examination. Cause of failure may 
be quite different than appearances in 
the field suggest. A knowledge of the 
cause of any failure is of the utmost im- 
portance in selecting tubes for replace- 
ment and remedy. 


Effect of Charge Stock on 
Tube Selection 

Where corrosion problems are 
caused by high sulfur in oils, the usual 
refiner’s remedy has been to use the 
higher chrome alloys, namely Croloys 
5, 7, and 9M. Popularity of these steels 
remains high. In fact, the latter two 
alloys appear to be finding increasing 
application for handling high sulfur 
crudes and stocks. The 9M alloy is par- 
ticularly favored for handling sour 
West Coast crudes and derivatives, and 
for coking applications where it ex- 
hibits good carburization resistance in 


addition to resistance to oxidation and 
sulfur attack. The 18-8 (Type 304) 
stainless steel is also very resistant to 
sulfur corrosion. 

Catalytic reforming has caused cor- 
rosion problems associated with sul- 
fur compounds that have necessitated 
a somewhat different approach to tube 
selection. Here, the difficulty involves 
corrosion by hot mixtures containing 
hydrogen sulfide and hydrogen gases. 
This corrosion problem has been at- 
tacked by using corrosion resistant ma- 
terials or by desulfurizing the charge 
stock. However, in hydrodesulfuriza- 
tion the corrosion problems may be 
transferred to some extent from the re- 
former to the desulfurizer. 

Extensive laboratory tests and serv- 
ice experiences have been reported.* 
In general, the chrome-moly alloys so 
useful in “conventional” sulfur corro- 
sion lack resistance to hot, concen- 
trated hydrogen sulfide-hydrogen mix- 
tures. Voluminous, brittle scales 
formed by such tubing have really been 
more troublesome from the stand- 
point of equipment plugging than metal 
loss. 

Maximum resistance is obtained 
with the 18-8 austenitic stainless steels. 
However, since the degree of resistance 
depends on temperature and the hydro- 
gen sulfide concentration, a number of 
alloy steels are being used for tubing in 
heaters for catalytic reformer and hy- 
drogen desulfurizer service. These in- 
clude alloys such as Croloys 2%, 5, 
and 9M for the lower hydrogen-sulfide 
contents, Croloy 12 for intermediate 
concentrations and the austenitic stain- 
less steels such as 18-8, 18-8CbTa, and 
18-8Ti types for the highest concentra- 
tions of hydrogen sulfide. 

Aluminum-coated, chromium-moly 
steel tubes also are being used in cataly- 
tic reformer heaters. The aluminum 
confers resistance to sulfide corrosion 

-the chrome-moly alloy confers ele- 
vated temperature strength and re- 
sistance to hydrogen attack. 

Certain questions must be con- 
sidered before selecting coated tubing 
because corrosion can occur at breaks 
or gaps in the coating. Further, it is fre- 
quently necessary to clean reformer 
equipment to remove coke, polymer or 
scale deposits. This may require steam- 
air cleaning and/or acidizing, which 
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TUBE 


Petrochemical Service 


FIG. 4. Oxide notching (note scale cracks) in Croloy 7 heater tube from a vacuum pipestill 
The adjoining portion was fractured in a hammer test 


raises questions concerning their pos- 
sible effects on the thin aluminum layer 
Acidizing operations on any tubing 
should be conducted by experienced 
personnel who are well supervised. Care 
must be taken to choose the kind and 
concentration of acids and inhibitors 
carefully to avoid damage to the equip- 
ment, including accessories such as 
thermowells 

Occasional difficulties with stainless 
steel tubes in reformer service have 
been reported. In one of the earliest 
stainless reformer tube installations, 
intergranular cracking of the stress- 
corrosion type occurred adjacent to 
welds in Type 304 tubes (Fig. 5) 
Cracking seemingly initiated undcr the 
influence of residual welding stresses 
acting at grain boundaries which had 
been sensitized and then corroded by 
polythionic acids formed from sulfides 
and condensate during down-time. 

Several methods are being used to 
combat the possibility of this type of 
attack in stainless equipment in other 
reformers. These include: (1) Use of 
stabilized stainless steel. Chemically 
stabilized Types 347 and 321 are being 
used. (2) Use of alkaline sodium car- 
bonate solution to neutralize any acid 
formed during down-time as reported 
by Hildebrand 

These same remedies can also be 
used in any plant service where inter- 
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granular corrosion of unstabilized aus 
tenitic stainless steels can occur during 
shut-down. In refinery situations this 
happens most readily when tempera 
tures are in the lower portion of the 
800 to 1600 F range in which inter 
granular carbide precipitation occurs 
At temperatures of 800 to 1000 F dif 
fusion rates are so low that an inter 
granular chromium deficiency (sensi 
tized condition) is not readily healed 
4 1625 F stress relief and stabilizing 
heat treatment after welding cleared 
up the trouble in the Type 304 tubing 
mentioned above. Stress relieving of 
austenitic stainless as a preventative 
against stress corrosion cracking in 
cluding the transgranular type from 
chlorides, presents certain problems 
and should only be performed after 
consultation with qualified metallurgi 


cal personnel 


Structural Changes in Service 
Structural changes occurring in serv- 
ice sometimes need to be considered in 
tube selection. Structural changes in 
steel can be caused by chemical action, 
e.g. carburization, decarburization, hy 
drogen attack, or nitriding. They may 
also result from solid state physical re 
actions such as precipitation of carbide 
or sigma phase, graphitization, carbide 
igglomeration or other processes 


Correct evaluation of significance of 


these phenomena is a problem that may 
arise. Sigma phase, for example, is usu 
ally discussed at length in any treatise 
on austenitic stainless steel and great 
stress is laid on its embrittling charac 
ter. On the practical side, sigma embrit- 
tlement is rarely the cause of tube fail 
ures in heater or elevated temperature 
service. If sigma precipitation is severe 
some care must be used during shut 
down 

The 25 Cr-20 Ni grade has given 
excellent performance in heaters for 
gas cracking at temperatures at which 
sigma forms. Even Croloy 27, a straight 
chromium grade which is highly sus 
ceptible to sigma phase and 885 F em 
brittlement was used successfully for 
12 years in butane preheaters and other 
high-temperature equipment in butadi 
ene production. (The iatter was an ex 
treme case because poor weldability 
and low strength in addition to em 
brittling tendencies make this alloy 
and ferritic 18, 20 or 22 percent 
chromium steels containing no nickel 
poor choices for heater tubes.) Natur 
ally, maintenance problems may exist 
in extreme cases of embrittlement by 
sigma but experience shows these are 
not insurmountable 

Graphitization, another much dis 
cussed metallurgical phenomena, has 
never been a problem with heater tubes 
Sigma formation in stainless steels and 
carbide coalescence in carbon and 
alloy steels reduction of 
strength in time. However, these 
changes also occur during testing and 
are reflected in the test data. This fact 
constitutes an important reason for 
performing long time creep or creep 
rupture tests 

Carburization is a common form of 
structural change in hydrocarbon 


heater service. In most heater services 


leads to 


the carburization which occurs in ser 
ice is not severe barring temperature 
excesses In operation or frequent 
Steam-air decoking 

In refinery applications carburiza 
tion is more frequently considered with 
respect to tube retirement than selec 
tion. A carburized condition often 
raises questions regarding the suitabil 
ity of the tube for further service. Each 
case should be considered on its merits 
Normally ductility of the tube at its 
operating temperature is unaffected 
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America’s most powerful compressor 


THE 10,000 HP COOPER-BESSEMER 


Designed for the continuous compressing of large volume 

gas or air... in petrochemical, chemical, refinery and industrial 
operations .. . this 10,000 hp Cooper-Bessemer LM 

compressor not only delivers efhciency, economy and availability, but 


A occupies no more space than other units of half the horsepower 


GENERAL OFFICES: MOUNT VERNON, OHIO 


ENGINES: GAS - DIESEL - GAS-DIESEL 
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‘Dallas * Odéssa * Minneapolis * Néw Orleans * Shreveport , 


SUBSIDIARIES: COOPER-BESSEMER OF CANADA, LTO. 
Edmonton .* Calgary *® Toranto © ‘Haliféx ; 
COOPER-BESSEMER INTERNATIONAL CORPORATION .. 
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Proved by 
thousands of 
operational 


HOUIES 


the basic LM design 
offers you the very latest 
in design and engineering 
development. The nearest 
Cooper-Bessemer office 
will gladly furnish 


complete information. 


THE LM COMPRESSOR 
OFFERS YOU THESE 
TEN IMPORTANT 


ADVANTAGES: 


natural force balance 
design for vibration-free 
operation 

lowest investment per 
horsepower 

greatest power-to-space 
ratio 

low installation cost 
a a a 
requirements 

main frame of high 
strength Meehanite Metal 
rod load rating, 125,000 
ps 

pistons can be removed 
without disturbing com- 
pressor piping 

extreme accessibility 
greatest availability for 
multi-stage, multi-service 
requirements 








FIG. 5. Illustration of 
intergranular stress corrosion 
cracking adjacent to weld 

in Type 304 after down-time 
corrosion by sulfur acids 

in a catalytic reformer heater. 


with carburization to 10 to 15 percent 
of the wall. Elevated temperature 
strength is not significantly affected by 
small amounts of surface carburiza- 
tion or decarburization. This was 
proved by stress rupture tests on speci- 
mens of .20 percent carbon steel. Some 
of these had been carburized and some 
decarburized by laboratory means and 
the results compared with control 
specimens. 

Thermal history is important in car- 
burized chrome-moly steels. Carbur- 
ized cases resulting from service may 
be well tempered and have some 
ductility. Carburization and/or tube 
hardening which might result from a 
fire, extreme thermal upset or thermal 
decoking can cause cracking or may 
require added care in handling during 
maintenance. The effects can only be 
assessed by proper inspection or metal- 
lurgical examination. Carburization 
reduces the effective chromium in solu- 
tion in the chrome-moly or stainless 
steels and thus can decrease corrosion 
resistance. 

Carburization is a factor in the selec- 
tion of tubes for petrochemical heaters, 
particularly for gas cracking service. 
For instance, in ethylene production 
the presence of hydrocarbon gas and 
steam at metal temperatures of 1600 to 
1800 F can cause severe carburization 
In one case, Type 304 proved unsatis- 
factory for this service when failures 
occurred by longitudinal and _ trans- 
verse cracking. Unusual erosion was 
also observed at return bends. 

A change to Type 310 stainless 
solved the problem including the ero- 
sion. It may be that the Type 
304 readily carburized and that hard 
particles spalled from the case were 
swept along in the stream to cause ero- 
sion. Another possible mechanism is 
grain loosening caused by alternate 
carburization and oxidation due to 
fluctuating process conditions, 

Tube steels with increasing alloy 
content are used to improve carburiza- 
tion resistance. Croloy 25-20 is popu- 
lar for gas reforming and cracking op- 
erations. New melting procedures now 
make Croloy 25-12 available with an 


C-40 





austenitic structure in all heater tube 
sizes. Service experience on Croloys 25- 
12 and 18-8Si is less extensive; how- 
ever, satisfactory results with several 
heaters using 18-8Si in gas cracking 
have been reported. 

Decarburization is not commonly a 
problem for properly designed tubing. 
The removal of surface carbon may 
result from excessively oxidizing con- 
ditions. Since carbides exert an inhibit- 
ing action on grain growth, decarburi- 
zation can lead to grain growth with as- 
sociated notch sensitivity and suscepti- 
bility to fatigue; however, it does not 
seem to affect hot strength greatly. 

Hydrogen attack is a special case of 
decarburization caused by the reduc- 
tion of iron carbide by hydrogen. 
Cracking may occur from pressure of 
methane from the reduction acting at 
voids or sub-microscopic crevices in 
the metal. Hydrogen services are in- 
creasing because of catalytic reforming 
and hydrodesulfurization operations 
The chrome-moly or chromium-nickel 
alloys show greatly increased resistance 
to hydrogen by comparison with car- 
bon steel because their chromium and 
molybdenum carbides resist reduction 
by hydrogen. G. A. Nelson’s chart 
(Shell Development Company) is used 
in the selection of alloys for the many 
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Cost Considerations 

Tube cost is an important but rarely 
over-riding factor in the selection of 
heater tubes. Tubing prices are in- 
fluenced by many factors such as 
length, quantities and specifications. 
Consequently, the price for each job 
must be determined on the basis of the 
actual tube requirements. However, in 
order to provide engineers with some 
“feel” for tubing costs as a guide to 
preliminary estimation, relative cost 
ratios for the common heater tube 
steels are shown in Table 1 of the first 
part of this series.’ 

Specific conditions have been used 
in making the relative cost calcula- 
tion. In this case a tube size of 5.563- 
in. OD by .375-in. minimum wall by 
35 ft cut lengths was used. Further, 
the figures are based on furnishing hot 
finished tubing on all grades except 
stainless in 20-ton lots, of one size, of 
one analysis, one grade, to one specifi- 
cation, ordered for manufacture and 
shipment at one time, to one consignee, 
at one destination. The stainless ratios 
have a similar base except they use cold 
finished tubing in 25-ton lots. In the 
calculations relative cost of carbon steel 


(Continued on Page C-44) 
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Refining Personals 





> Joseph C. Weaver Jr., has been named 
to the position of associate director of the 
research and development department of 
American Oil Company. Weaver was for- 
merly technical director of the Amoco 
Chemicals Corporation plant at Browns- 
ville, Texas, which was recently closed. 

> Dr. Walter C. Bradbury has recently 
joined the staff of the Cities Service Re- 
search and Development Company, prod- 
uct development laboratory at Cranbury, 
New Jersey, as a section head in the 
analytical ‘iivision. Dr. Bradbury had 
previously been associated with the Cela- 
nese Corporation, Dow Chemical Com- 
pany and the Upjohn Company. 


> Appointment of two men to key posi- 
tions in Continental Oil Company's manu- 
facturing department has been announced. 
. P. Markey, Wichita Falls, Texas, ap- 
pointed assistant superintendent of Cono- 
co’s Lake Charles refinery. He formerly 
was superintendent at Wichita Falls. 
M. H. Clark, Lake Charles, appointed 
superintendent at Wichita Falls, succeed- 
ing Markey. He formerly was assistant 
superintendent at Lake Charles. 


> Dr. W. Mayo Smith has been appointed 
director of research for the Escambia 
Chemical Corporation. Dr. Smith has 
served as assistant director of research in 
charge of polymerization and plastics re- 
search and development since April 1956. 


> James S. Clarke, Cranford, New Jer- 
sey, and Harry F. Moore, Mountainside, 
New Jersey, have been appointed senior 
engineering associates by the executive 
committee of Esso Research and Engineer- 
ing Company. Esso Research is the cen- 
tral scientific affiliate of Standard Oil 
Company (New Jersey). 

Robert P. Cahn, Elizabeth, New Jer- 
sey, has been named an engineering asso- 
ciate in the planning engineering division 
of Esso Research. 
> E. Kenneth Burger, a chemical market 
research expert with the Esso Standard 
Oil Company, has announced his retire- 
ment from the company. He has been 
manager of the market analysis division 
of the chemical products department for 
the past 12 years. He will be retained as a 
consultant. 
> C. T. Jones has been promoted to tech- 
nical specialist in technical service divi- 
sion at Humble Oil & Refining Com- 
pany’s Baytown, Texas, refinery. He is 
specializing in economic analyses of re- 
finery operations. 


> E. W. Kilgren, chief plant engineer for 
the production department, Pan Ameri- 
can Petroleum Corporation, Tulsa, Okla- 
homa, has been appointed vice chairman 
of the Technical Committee of the Natu- 
ral Gasstine Association of America. 


> Edear I. Crowley and John R. Weinert 
have joined the research and development 
department of Pittsburgh Coke & Chemi- 
cal Company. Crowley joins the depart- 
ment’s engineering development section 
as a senior chemical engineer; while 
Weinert will be a senior chemist in the 
R & D Laboratory’s protective coatings 
section. Prior to joining Pittsburgh Coke, 
Crowley was a process development engi- 
neer with Davison Chemical Company, 
and Gulf Research and Development 
Company. Weinert served as research 
chemist with Stoner-Mudge Company, 
and development chemist with Sterling 
Varnish Company. 
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money making 
Wickes steam generators the two wickes 


A-Type Steam Generators shown here are installed in a large 
natural gas treating plant in the Southwest. They are field-erected and 
designed for outdoor operation under any weather condition. These units 
have been in continuous operation since 1949 and have demonstrated 
that Wickes Boilers can be relied upon as a dependable, economical source 

of steam, so vitally important in this type of plant 


Wickes Steam Generators are finding ever increasing acceptance, 
not only in gasoline plants but also in refineries and other types 
of crude oil and natural gas processing plants. 


Wickes Steam Generators are available for high and low steam 
pressures, and with or without superheaters and heat 
recovery equipment. Larger units will be field-erected. 
Smaller boilers up to 60,000# /hr. can be furnished 
shop-assembled at exceptionally low costs. 


THE WICKES 
BOILER CO. 
DIVISION OF THE WICKES CORPORATION 
SAGINAW, MICHIGAN 


RECOGNIZED QUALITY SINCE 1854 * SALES OFFICES: Albuquerque, N. M. * Boston * Buffalo * Charlotte, N. C. * Chicago * Cleveland * Dalles 
Denver * Detroit * Fort Wayne, Ind. * Houston * Indianapolis * Los Angeles * Memphis * Milwaukee * New York City * Portland, Ore. * Saginov 
. Salt Lake City * San Francisco * Springfield, Ill. * Tulsa * Washington, D. C. 
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Monel-protected . 
stripping CO 


. Reboilers on this column used for 
from monoethanolamine solutions at a Shell 


Chemical anhydrous ammonia plant contain Monel alloy 
tubes. Tubes have shown no significant corrosion in two years 


Little to do but turn the valves 
when MEA reboilers have Monel bundles 


Shell Chemical checks CO, corrosion ...descales only once in two years 


This workman never had it so good. 
Used to spend a good deal of time 
with the two reboilers on this col- 
umn which strips CO. from “fat” 
monoethanolamine solutions. First 
he would dismantle one. Descale. 
Hook up again. Before long it was 
the other’s turn. Every three to six 
months new tubes had to go in. 


But that all stopped in 1954 


Shell Chemical put in Monel 
nickel-copper alloy tube bundles. 


Since then, the reboilers have 
been descaled but once. What’s 
more, deposits appear to contain no 
corrosion products ... just stream 
precipitates. Tubes look like new 
... have never been replaced. 

Take a leaf out of 
Shell Chemical’s book 

Inco’s Corrosion Engineering Sec- 
tion will be glad to help you check 
into corrosive conditions within 


your MEA reboilers. 


If Monel alloy is indicated for the 
tubes ... and there’s a good chance 
that it will be... put it in! 

Then relax. Look at the meters 


Turn a valve once in a while 


The International Nickel Company, Inc. 
67 Wall Street New York 5, N. Y 


a 
INCO, Nickel Alloys 


x) 


Monel e e e for minimum maintenance 
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Finned Tube Heat Exchanger Design Handbook — Liquid box, brick-work, burner and foundation design, design eco- 
liquid, partial and complete condensing finned tube heat ex- nomics. 
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All About Centrifugal Pumps — Selection, design, operating 
Absorber & Fractionator Process Design Up-to-date tech- characteristics and maintenance. Equations for design 
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How Carrier Centrifugal Refrigerating Machines 
Meet a Wide Range of Industrial Requirements 


Since 1922, when Carrier developed the first Centrifugal Refrigerating 


Machine, Carrier has built and installed more of these machines 


for more purposes than all other makers combined. Over the years, 


Carrier has constantly refined and improved their design. 


You'll find thousands of them working around the clock, reliably and 


economically, in hundreds of installations. Two typical applications 


are shown here—there are many more. Whatever your refrigeration 


needs, it will be worth your while to see how Carrier 


can serve them. Call your nearest Carrier Office. 


Or write Carrier Corporation, Syracuse, New York. 


Petroleum: In the petrochemical field, where low- 
temperature refrigeration is all-important, the Carrier 
Centrifugal Refrigerating Machine has made a repu- 
tation for itself for outstanding performance. It can 
directly condense vapors, it can chill brine to ultra- 
low temperatures, it can fit into the plant heat balance, 
and it has the reliability necessary for continuous 


process applic ations. 
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Chemicals: In addition to their unmatched records of 
reliability, Carrier Centrifugal Refrigerating Machines 
have many other unportant characteristics that re¢ 
ommend their use in critical processes. For example 
they're automatic, can chill water or brine—and can 
condense vapors and provide eflicient, accurate, eco 
nomical control for a wide range of temperature levels, 


They are available in capacities to 4000 tons. 


C-43 





was considered as 1.00. It may be seen 
that the alloy content is only a rough 
guide to the relative cost ratios. The 
reason for this is that a number of other 
factors enter into tube prices including 
method of finishing (hot or cold), 
manufacturing difficulty, etc. 

Cost ratios permit certain interest- 
ing comparisons — particularly in the 
stainless steels. Of the stabilized steels 
Type 321 is seen to be 11 percent less 
expensive than Type 347. Type 347 
(18-8CbTa) is 11 percent cheaper 
than Type 348 (18-8Cb). The latter 
grade is now favored only for certain 
atomic energy work because of its re- 
stricted tantalum content (.10 percent 
max.). It has been supplanted for all 
practical purposes by Type 347 in 
which the carbide is stabilized by col- 
umbium-tantalum. The ratio of colum- 
bium present is normally about four 
times the tantalum content. Croloy 
18-8Si (Type 302-B modified) is seen 
to be on a price par with Type 304 
and much less expensive than Types 
309 and 310. In view of its low cost, 
resistance to oxidation up to 1700 F, 
and performance, Croloy 18-8Si is well 
worth consideration for high-tempera- 
ture applications including gas crack- 
ing. Here again, Type 309 is much less 
expensive than 310. 

It should not be necessary to point 
out that the first cost for tubing should 
not be the deciding factor in selection 
unless other things are equal. What 
may appear to be a significant saving 
in first cost to be gained by using a less 
serviceable alloy can be quickly nulli- 
fied by increased down-time and main- 
tenance costs. These usually mount at a 
faster rate than tube price ratios. 


Fabrication 

Fortunately, today, tube selection is 
seldom influenced by fabrication con- 
siderations for the more common fur- 
nace tube alloys. (This is not generally 
true for certain straight chromium 
stainless steels mentioned previously.) 
Serious problems in bending and weld- 
ing the chrome-moly steels have largely 
disappeared. Knowledge gained from 
research activities has permitted de- 
velopment of proper techniques which 
have been broadcast widely to fabrica- 
tors and operators. Cracking from 
bending of the chrome-moly steels in 
the 1450 to 1800 F hot short range was 
once common — it is now rare. Excel- 
lent progress has been made in the 
welding of the chrome-moly steels. 
These are now joined with a low inci- 
dence of trouble using arc welding with 
300 to 600 F preheat and low hydro- 
gen (Type 15 coating) electrodes. 
Welds deposited from low carbon elec- 
trodes containing up to 5 percent 
chromium develop low hardness and 
good as welded ductility. 
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Weldability questions in connection 
with the stabilized austenitic steels, par- 
ticularly Type 347, have perhaps in- 
fluenced selection for certain service. 
This is doubtless due to numerous tech- 
nical articles over the past several years 
dealing with welding problems en- 
countered with heavy wall-steam 
piping. Here, the heavy wall thickness 
leads to severe restraint conditions 
which are not met in welding of heater 
tubes. Very large quantities of Type 
321 and Type 347 have been welded 
satisfactorily and used in steam super- 
heaters and other elevated tempera- 
ture services. A 19-9CbTa electrode 
depositing weld metal with 5 to 7 per- 
cent ferrite gives best protection against 
microfissuring difficulties. The inci- 
dence of this intergranular form of 
weld cracking has also been greatly 
decreased in 25-20 welds by careful 
control of chemistry in the direction of 
controlled silicon and carbon contents. 

Steadily increasing size of heaters 
has brought a demand for larger and 
longer tubes. Recently an order was 
filled for Type 304 tubes 85% in. by 
0.375 in. approximately 80 ft long for a 
catalytic reformer. Even longer lengths 
are under consideration. These long 
lengths are commonly obtained by 
welding two or even three shorter 
lengths by means of flash or manual 
arc welding. In manual arc welding, 
modern techniques are used for mak- 


<r ROce y 
C {, rchem of 
1 2 


LABORATCA, 





ing the root pass. These utilize inert gas 
shielded arc fusion which eliminates 
“backing ring” weld notches or crevices 
in which coke can build up. The root 
pass is followed by flux-shielded metal 
arc filler passes. 


Conclusion 

In these articles the primary con- 
siderations in the selection of heater 
tubes have been described. Preliminary 
studies can be performed with the in- 
formation presented. In coping with the 
problems encountered in specific heater 
tube selection situations, knowledge of 
metallurgical and corrosion data is es- 
sential. The required information can 
be measured or obtained from manu- 
facturers. However, experience and 
especially, sound engineering judg- 
ment, are equally important to the en- 
gineer in furnace tube selection. 
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A new slant on 
Industrial Cooling Towers 


Double-Flo 


NEW IN PROFILE~NEW IN PERFORMANCE. These characteristic 
advances announce a forward trend in cooling towers and intro- 
duce the new Marley Class 600 Double-Flow and Single-Flow 
models. They embody design improvements that are seven-league 
strides in water cooling practice and achievement. @¢ ¢ e The new 
profile is completely functional. It is the basis of many funda- 
mental changes that mean increased cooling capacity in every 
frame size with greater power economy and no additional basin 
cost. Class 600 Cross-Flows have more filling and the ability to 
keep more water in the fill area; to reduce direct, unbroken water 
fall. The fill is of uniform width at all elevations, exposing the 
water to equalized air flow at all points of the cooling chamber. 
© @¢ © From the new wide louvered walls to the fan, air flow is 
cleared of obstructing elements. Pressure control and air dis- 
charge are more proficient. This lowered draft loss efficiently 
balances increased water capacity in Class 600 Cross-Flows. 
@ @ @ The angled louver walls make possible simple controls that 
facilitate winter operation in areas where icing is a problem. 
@ @ @ In Class 600 Cross-Flows extended durability—increased 
resistance to corrosion—keeps pace with stepped-up cooling ability. 
They are the first standard models completely asbestos cement 
board encased, and they introduce inert materials for use through- 
out the structure. ® @ © These towers establish a quality standard 
new to water cooling equipment and of importance to you as an 
investor. You can get all detailed information from the nearest 
Marley engineer in 56 major cities or by writing direct. 


Protected by patents pending 


Kansas City, Missouri 








PRIMARY purpose for coking of 
crude bottoms is to produce maximum 
coker gas oil for catalytic cracking and 


minimum coke and coker gasoline 
Low coker operating pressures favor 


desirable yield structure, as refiners 
have known for some time. Yet, it was 
not until 1954 that the first low pres- 


sure coking unit was installed. 
More than three years’ successful 


operations at La Gloria Oil & Gas 
Corporation’s Tyler, Texas, refinery 
have demonstrated the feasibility of 


the low pressure process, and it’s ex- 
pected that most new installations will 
be of a low pressure design.* Another 
unique feature of the Tyler unit is the 
use of a vertical tube heater for the 
coking furnace. This was made possi- 
ble by use of a special steam injection 
scheme. 

Typical yields experienced from 
topped crudes at the 25,000 bbl crude 
per day Tyler refinery, give this yield 
profile for 26.6 API decarbonizer 





Charles E. Gibson, Assistant Editor 


feed: 
Gas 82.5 cu ft/bbl Charge 
Gasoline 5.6 Vol % on Charge 
Gas Oil 88.6 Vol % on Charge 
Coke 8.9 Tons/1000 bbl Charge 


Data on feed and products are given 
in Table 1. Yields in the fluid catalytic 
cracking unit are difficult to determine 
because the coker gas oil is, of course, 
cracked together with varying quanti- 
ties of light virgin gas oil. Pilot plant 
yields on a once-through basis have, 
however, been determined and given 
in Table 2. 


Process Operations 

Low pressure decarbonizing, a de- 
velopment by the Chemical Plants Di- 
vision of Blaw-Knox Company, is so- 
called because it is used primarily to 
prepare catalytic cracker feed 

Basic components of the unit are a 
preheater for reduced crude, a combi 
nation feed-products fractionator, the 
coking furnace, and two coke drums 

Normally, handling 8000-8300 bbl 
per day of reduced crude, the unit can 
handle under maximum conditions 
9000 bbl daily of topped crude, send- 
ing a total of 2200 bbi per day of 12.5 
API bottoms to the coking furnace 
The balance is removed as gas oil. 

Referring to the flow plan (Fig. 1), 
reduced crude from the crude units is 
preheated from 500 to 850 F and 
charged to the combination fractiona- 
tor. Additional heat for deep flash is 
provided by coker product; fractiona 








a ~ 

FIG. |. The fractionator (background) processes both feed and products at La Gloria's, Tyler, “Tyler Refinery was owned by MceMurrey Re 
Texas, low pressure coking unit. ——~y- : ee | By. lecarbonizing unit 
was constructed and put into initial operation 
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The Man from Davison is quick with 
a travel card, quick with your answer 


The Man from Davison will go anywhere any time. He’s 

worked in advisory capacity on hundreds of complex petro- 

leum catalyst jobs. He is best qualified to help you arrive at Dp AW & «< oO PR 
the most practical and economical answer to your catalyst semis hae ee ee 


needs. He’s ready to put his experience and knowledge to Division of W. R. Grace & Co. \ FS 
. 6 
work on your problem. He’s available at once. Baltimore 3, Maryland \S 


Buy DAVISON—the quality catalyst backed up by experience, research, technical assistance, service! 
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BOILER FEED WATER Z : : . ' 
F psig F psig F psig 

°F psig 3 930 35 6 200 — 9 750 145 

| 780 15 4 820 10 7 400 — 0 750 5-10 

2 750 #4150 5 335 25 8 500 a 500 0 








FIG. 2. Process flow plan of the Tyler decarbonizer unit. Low operating pressure maximizes gas oil yield. 


tion of reduced crude along with prod- 
uct also reduces partial pressures, 
enabling high bottoms cut point. The 
12.5 API stock in coker product is, of 
course, automatically recycled to ex- 
tinction. 

Low pressure in the fractionator, 
5-10 psig at the bottom and 2.5 psig 
at the top, plus stripping steam also aid 
in maximum gas oil recovery. 

Fractionator bottoms are heated in 
the vertical coker furnace to about 930 


Coking Operations 

The two coking drums are used on a 
24-hour cycle. While one is engaged in 
the coking process, the other is avail- 
able for decoking. Drums are switched 
at night, and the full drum allowed to 
cool until the four-man coking crew 
arrives on the 7:00 a.m. shift. Because 





of the 24-hour operating cycle, only 
one decoking crew is required. 

The empty coke drum is preheated 
with superheated steam prior to actual 
switching. Coker furnace effluent is 
switched from the full to the empty 
drum. When the full drum is com- 


pletely off-stream, a portion of the frac- 


TABLE 1. Feed and Product Inspections. 


Residue to Coker 


F and flashed into the bottom of one Reduced Crude Gasoline Furnace Coker Gas-Oil 
of the two coke drums. Coke drum API Gravity 26.6 54.6 12.5 28.6 
pressure is about 10 psig; the effluent Con. Carbon 7% 3.62 
gases leave the top of the drum at — We % 0.436 0.12 
about 820 F and flow to the bottom of RON-3ee 
the fractionator. RON) -- 52.6 
Pour Point 80 
rp —- 9 
Ces ou Recovery ; ‘ ASTM Distillation _ 
Gas oil is condensed in the frac- IBP 4 150 455 
tionator and drawn off from a well- % Off at 400 3 
type tray. The hot gas oil is pumped 5% 438 218 537 
through heat exchangers to generate wi a —~ Po 
steam. A portion of the stream is re- 308, 622 ORS 854 
turned to the fractionator as inter- 40% 662 303 691 
mediate reflux, and the net gas oil 50% 684 326 727 
A : 60% 696 335 762 
production sent to storage. The decar- 20° 704 346 01 
bonizing unit is a net producer of 8007 716 362 843 
steam, an important factor in operating 907% 380 890 
economy. = -— - 920 
Gasoline, gas, and stripping steam Recovery 10007 98 5°; 97 5¢7 
are taken overhead as vapors, cooled K UOP 11.85 11.93 
and condensed. The coker gasoline is Bakw 0.2 
treated and blended into motor gaso- ‘SU at 100 213 


line. 
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Buy DAVISON—the quality catalyst backed up by experience, research, technical assistance, service! 





FOR TIDEWATER OIL COMPANY'S GREAT NEW REFINERY 


Process Design 
—Ralph M. Parsons Co 


Constructors 
—C. F. Braun & Co 





nn R-C Centrifugal Blowers 
Centrifugal Equgmant Supply Combustion Air for 


pines Sulfur Plant 


this installation 
For the industry’s largest sulfur-recovery plant at Tidewater’s “refin- 
Three single-stage centrifu- ery of the future” at Delaware City, Roots-Connersville centrifugal 
gal blowers, two turbine blowers supply combustion air for processing hydrogen sulfide from 
driven and one motor sour crudes to elemental sulfur. 

driven. Each blower is rated 
at 11,500 cfm at 4.8 psig 
operating at 5100 RPM re- 
quiring approx. 320 HP 


One of the basic design requirements for this plant is extreme flexi- 
bility. When the refinery is operating on high-sulfur crudes, sulfur 
production may reach 340 long tons per day. With low-sulfur crudes, 
production may be less than one-fifth this amount. 


To satisfy these widely varying requirements, Roots-Connersville 
centrifugal blowers assure positive control of air delivered to the 
reaction furnaces. Whatever the conditions may be, they provide the 
kind of dependability that results in continuous, efficient operation 
for long periods of time. Whatever the service, you can count on 
this dependability in Roots-Connersville centrifugal equipment in 
capacities from 1,100 to over 100,000 cfm. 


ROOTS-CONNERSVILLE BLOWER 


A DIVISION OF DRESSER INDUSTRIES, INC. 
358 Okichoma Avenue, Connersville, indiona. in Canada — 629 Adelcide St., W.,. Teronte, Ont 





For additional data 


please refer to our section 

in Chemical Engineering Catalog | 
or Mechanical Catalog 
or write for Bulletin 120-B-14 
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tionator stripping steam 1s Cut into it, 
and purged into the fractionator for 
about a half hour. 

Stripping steam is then cut off and 
saturated steam is turned in at maxti- 
mum rate for a half hour, discharging 
to a blowdown system, Water is then 
introduced into the drum to cool the 
coke, and further remove oily residue, 
and drained out prior to arrival of the 
decoking crew. 


Decoking 

Coke is removed by means of a 
nydraulically-powered drill moving up 
through the coke bed. After unhead- 
ing the vessel, an 18-in. pilot hole is 
drilled 15 ft up into the 10 by 55 ft 
drum, and the drill withdrawn to the 
bottom of the vessel. 

The three prongs on the drill are 
then opened, spreading out to within 
3 in. of the drum wall. Coke as it is 
drilled up, falls into a hopper and is 
fed to conveyor belts to transfer coke 
directly to a rail car or to a stock pile. 

Actual decoking takes only about 
three hours. The four-man crew needs 
another four hours for unheading, 
heading up, and cleanup. 


Operating Experience 
Downtime has been low, averaging 
16 days annually. This is equivalent to 


Dr. Vladimir Anatole Kalichevsky 
died February 4, 1958, at his home in 
Beaumont, Texas, of a self-inflicted 
gunshot wound. Internationally known, 
he was one of America’s foremost en- 
gineers, authors, and lecturers and was 
listed in “American Men of Science.” 

Dr. Kalichevsky was author of 
“Modern Methods of Refining Lubri- 
cating Oils,” (1938); “The Amazing 
Petroleum Industry,” (1942); “From 
Oil Well to Engine,” (1952); he was 
co-author of “Chemical Refining of 
Petroleum,” (1942), and “Petroleum 
Refining with Chemicals,” (1956). He 
had more than 20 articles published in 
The Refining Engineer, one of which 
was the series “Fundamentals of Refin- 
ing.” Some 16 patents were held by 
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rABLE 2. Catalytic Cracking Yields on 
Decarbonized Gas Oil 
Pilot Plant, Once Through Basis — 


wt” Vol™ API 
HS 
C 


C, 

Debut. Gaso 

Lt. Cycle 

Hvy. Cycle 
‘ataly st Deposit 


TABLE 3. Analysis of Metals in 
Coker Gas Oil. 


Metal Coker G-O ppm Metal Coker G-O ppm 
Fe 0.3 Cu 0.016 
Mn 0.004 | 0.02 
Cr 0 004 Al 0.08 
0.2 Mg 0.04 
03 Ca 06 
0.06 Na 0.2 
0.004 


4. Analysis of Coke Product. 


Sp. Grav 
Moisture 
VCM 

Ast 

S% 
Sol. Salt 
SIO, 
FE,O; 
CaO 
NaO 
Lb/cu ft 


a 95.5 percent service factor, a little 
higher than industry standard for most 
operating units. Primary mechanical 
difficulties, common to most units of 
its type, have included infrequent pres- 
sure surges that buckle fractionator 
trays, occasianal coke buildup on trays, 
and furnace tube replacement. None 
of these has presented major problems, 
though, says the Tyler management. 

Obviously, the decarbonizing unit 
has improved refinery realization mark- 
edly. The refinery for many years has 
considered itself primarily as a custom 
blender of motor and aviation fuels. 
Addition of the decarbonizer has 
boosted yield of gasoline to about 70 
percent on crude, in effect upgrading 
residuum to motor gasoline and heat- 
ing oil. 

Coking in the coker furnace-coke 
drum transfer line has not been a prob- 
lem. Rather high velocity plus steam 
injection minimizes this potential prob- 
lem. 

Summing up, three years’ operating 
experience has fully demonstrated the 
feasibility of low pressure coking. And, 
no insurmountable problems have been 
encountered, even during initial start- 
up. This can be considered rather un- 
usual for a new process — especially 
one that can be as tricky as coking. 

xe 


Industry Mourns Death of 
Dr. V. A. Kalichevsky 


him and he was co-developer of many 
petroleum Among these 
were Thermofor Catalytic Cracking, 
Continuous Wax Molding, Dualayer 
Distillate Treating, and Dualayer Gas- 
oline Treating, 

Dr. Kalichevsky was born in Tiflis, 
Russia, in 1895, the son of a Russian 
general. He attended military acad- 
emies in St. Petersburg and Poltava, 
Russia, and was graduated as a second 
lieutenant from the Corps of Pages of 
His Imperial Majesty the Emperor of 
Russia. Upon graduation in 1917, he 
obtained the equivalent of a PhD de 
gree 

After serving three years in the Rus- 
sian army he sought refuge in Japan 
There he became manager of the topo- 
graphical department of Chukotsk 
Peninsula Mining Corporation. In 
1921 he emigrated to the United States. 
He was graduated from the California 
Institute of Technology in 1924 with 
a bachelor’s degree in chemical engi- 
neering. From 1924 until 1929 he was 
a research chemical engineei with Un- 


processes. 


ion Oil Company of California. In 
1929 he became a research chemist 
with Standard Oil Development Com- 
pany in Elizabeth, New Jersey, and 
worked there until 1931. On April 
15, 1931, he joined Vacuum Oil Com- 
pany and became associated with the 
Mobil companies when Vacuum 
merged with Standard Oil Company of 
New York in July 1931. 

A section leader in the research and 
development department, Socony Mo- 
bil Oil Company, Inc., from 1931 to 
1937, Dr. Kalichevsky was promoted 
to general supervisor in 1937. He con- 
tinued in this capacity until 1944 when 
he joined Magnolia Petroleum Com- 
pany as consulting engineer at their re- 
finery at Beaumont, Texas, a position 
that he held until his death. 

This man was more than a standout 
in an industry of outstanding men; he 
was a true giant in a forest of mighty 
trees. His accomplishments and con- 
tributions to American science will 
long be remembered. We bow our 
heads and hearts in tribute. 
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Ethylene Oxide 
Licensed by: Scientific Design Company, Inc 


‘ly 
DESCRIPTION: A silver catalyst is used 


to oxidize ethylene to 
ethylene oxide in this process. Feed consists 
of high purity ethylene, compressed air, and 
recycle stocks. Temperature of oxidation and 
heat removal from the exothermic reaction 
is controlled by an organic heat transfer 
medium flowing through a multi-tube reactor 


into steam generators. 


Reactor effluent gases are cooled by ex- 
change with recycle gases and then water, 
and passed to tower where the ethylene 


oxide is absorbed in a dilute aqueous solution. 


Most of the absorber overhead gases are 
recycled to the main reactor. However, a por- 
tion is diverted through a secondary reactor 
to remove remaining ethylene prior to purg- 
ing inerts (primarily nitrogen). Gases from 
the secondary reactor pass through a purge 


absorber. 


Rich solution from the primary and purge 
absorbers is desorbed with desorber bottoms 
returning to the absorbers. A partial con- 
denser, shown on the flow diagram, may be 
used to further enrich the overhead vapor. 


However, this piece of equipment is optional. 


Ethylene oxide vapor is compressed then 
purified in a conventional distillation train. 


The carbon dioxide and other light ends are 








stripped from the oxide in the first column. 
The second column distills the ethylene oxide 


from water and other heavier liquids. 


CATALYST: 


The catalyst contains silver. Catalyst costs 
are a relatively unimportant factor in manu- 


facturing cost due to long life and durability. 


CHEMICAL REACTIONS: 
Chemistry of the ethylene oxide process is 
not complicated, as shown by the following: 


(1) CoH, + 2 0, C,H,O 
(2) CH, + 3 0, +> 2 co, + 2 H,O 


COMMERCIAL YIELDS: 


Weight yield, expressed as pounds of oxide 
product per pound of ethylene feed con- 
sumed, approaches 100 percent in properly- 
designed plants, corresponding to over 60 


mol percent. 





INVESTMENT AND OPERATING COSTS 

Principal cost is the ethylene feed; other 
raw materials are of no economic significance 
Moderate steam and power consumptions are 
claimed 

Investment for more recently constructed 
plants has been less than ten cents per annual 
pound of capacity, based on complete plant 


within battery limits. 








































































































































































Liquid-Phase Butane Isomerization 
Licensed by: Shell Development Company 
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HOW 
ESSO MEASURES 
MAINTENANCE DEPARTMENT 
PERFORMANCE 


Bayway Refinery uses indices to determine efficiency 


MAINTENANCE and service costs 
are a very large portion of the expense 
involved in running a refinery. At 
Esso’s Bayway Refinery, for example, 
they amounted to roughly 20 percent 
of the entire cost of operation in 1956. 
Expressed another way, these costs ran 
about five percent of the refinery’s re- 
placement investment (on a 1954 
basis) in 1956. Nearly half the people 
used to run the refinery are used in 
maintenance and services. 

To control these costs and to meas- 
ure performance, Bayway Refinery has 
developed a series of indices. These 
were described in a recent talk by John 
Van Schen, with Bayway’s cost analysis 
department. These indices are used to 
compare the Bayway refinery with 
other refineries in the Esso and Stand- 
ard Oil Company (New Jersey) family. 

Three overall indices are determined, 
as follows: 


Performance Index 
1. Overall maintenance 
utilization. 


tv 


3. Maintenance level of refinery. 


These relatively simple measure- 
ments were evolved, and not too easily, 
over a long period of time, according 
to Schen. The company had run the 
gamut of extreme complexity to ex- 
treme simplicity in attempting to find 
reliable performance rating methods. 
“Taken together,” claimed Schen, “we 
believe these indices adequately meas- 
ure Our maintenance performance.” 

In a paper presented to the Industrial 
Plant Maintenance Institute at the Uni- 
versity of Wisconsin, Schen explained 
more fully how the system works . . . 

Men per million index ... “The first 
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department 


Overall maintenance manpower productivity. 


index, or as we Call it, the men 
per million index, tells how many 
total people in the Mechanical Depart- 
ment are used to maintain and service 
$1-million worth of plant equipment. 
Everyone — mechanics, supervisors, 
truck drivers, janitors, etc.,— is in- 
cluded. The only people excluded, for 
obvious reasons, are the people en- 
gaged in capital construction work 
and work performed and charged to 
outsiders. We have found that this in- 
uex is simple enough to permit ready 
comparison between other refineries, 
particularly competitive ones, and yet 
accurate enough to show up significant 
variations from year to year and be- 
tween refineries, 

“This index varies between the re- 
fineries mentioned from a low of 
around 3.5 men per $1 million to a 
high of around 5.5 men per $1 million. 
We think that, by and large, this re- 


Unit 
Total men used per mil- 
lion dollars of plant invest- 
ment. 
Percent working time to 
total time. 
Percent of perfect 100 


manpower 


flects differences in efficiency rather 
than differences due to the type of 
equipment or processes. Here, we are 
comparing entire refineries with about 
the same types of equipment, produc- 
ing the same general line of products. 

“Within Bayway Refinery there are 
six maintenance areas. Each month we 
look at the mechanical efficiency (men 
per $1 million) in each area 
some include fluid catalytic 
cracking units and others tankage, the 
indices vary widely. Again, however, 
from comparisons with others, we have 
a fairly good idea of what the various 


Since 
areas 


areas should be doing. This 
area measurement system 
little over a year ago...and we are 
continuing to develop better overall 
standards of performance as we go 
along. Thus far we have found that 
area supervisors like the system since 
it “tells the score” and permits them to 
compare their progress with others.’ 

Worker Productivity ...°“We also 
measure how many minutes of a day 
a man is working. Along with this we 
also determine why he isn’t working 
rhe overall mechanical index, men 
tioned previously, measures the effect 
of many things, such as the effect of 
new equipment and new processes, in 
addition to the effect of worker pro- 
ductivity. In this index of productive 
time, we try to gage the effect of train- 
ing, better scheduling of men, and ma- 
terials to the job, etc., to develop a 
deeper insight into the 
worker delays. 

‘oo measure worker productivity 

“means of work sampling. Briefly, 
thiss\how we do it: 

“Experienced maintenance person 
nel makes a number of instantaneous 
observations of worker's activity on an 
absolute random basis. These observa- 
tions are recorded against pre-selected 
types of activity, one for each work 
element it is desired to measure. The 
simplest study would measure only the 
two elements, working or idle. Thus, 
the percentage of the total individuals 
observed, found working would repre 
sent the percent activity or the produc- 
tivity level. Since the degree of accu 
racy is dependent upon the number of 
observations, a greater number of ob 
servations taken will give a higher 
degree of accuracy. Work Sampling is 
not limited to observations of working 
or idle, but can be used to determine 
any number of job delay causes, their 


internal 
started a 


causes for 


magnitude, and even worker pace if so 
desired 
Level of maintenance... “Ob 
viously we could show low mechanical 
costs and a good mechanical index, in 
men per $1 million, for awhile by let 
ting the plant run down. Any perform 
ance measurement, therefore, has to 
indicate the general level of mainten 
ance. We have developed an 
which we think shows this 
“This index, called plant mainten 
ance level, is 


index 


a percentage evaluation 
factors, that have a direct 
bearing upon the physical condition of 
the refinery’s maintenance. The five 
(listed below) are each 
given a weighted value and are contro! 
data that are normally required for 
routine checks of maintenance opera 
tions. Consequently, we are simply ap 
plying data that is available for routine 
business to help us evaluate monthly 
the condition of our plant.’ 


of several 


factors used 
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Temperature 
Pressure 


Catalyst-Butane Ratio 
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k ows” for your business 
e can help you 


Successful and profitable operations in the 

oil refining industry depend on accurate, complete, 
up-to-the-minute facts about all phases of 
management, manufacturing and marketing. UOP 
now offers refiners, potential or established, 

its comprehensive market research and economic 
evaluation service to provide all essential 
information from one qualified source. This service 
can provide a full and accurate analysis of all 

the factors affecting a successful operation. It covers 
such things as evaluation of markets and 
potentials, geographic factors and marketing trends, 
management and personnel analysis, product 
recommendations, process application planning, 
equipment analysis, financial requirements, 

earning potentials, facilities, manpower and raw 
material supply. Or whatever ‘‘knows’’ you 

need to know. UOP’s more than 40 years of service 
to the refining industry is good insurance that you 

can depend on our providing the facts and guidance 
to help you to the most efficient and effective 
refining operation. This service is available to any 
refiner, anywhere, regardless of the size or scope 

of his operation. 
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UNIVERSAL OIL 
~ PRODUCTS COMPANY 


30 Algonquin Road, 
Des Plaines, Illinois, U.S.A. 





Ts ~ 7 More Than Forty Years Of Leadership 
f In Petroleum Refining Technology 
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Maintenance Level Factors 
1. Amount of overtime worked. 
(Low overtime normally reflects 
good planning, good mainten- 
ance level.) 


4 


Amount of work backlog. 

(An increase in backlog over a 
good norm means maintenance 
is slipping.) 


~ 


Plant appearance. 
(This factor is measured numeri- 
cally by the amount of litter and 
unsafe conditions noted in pre- 
determined areas 
inspections. A 


by random 
sloppy 


routine 


plant is poorly maintained.) 


4. Number of overdue inspection 
ilems. 
(Certain critical pieces of equip- 
ment must be inspected at sche- 
duled intervals. When these run 
overdue, they indicate mainten- 
ance is slipping.) 


5S. Keep equipment out of service 
Jor repairs. 

(This is a spot appraisal of the 
number of pieces of equipment 
out of service for repairs at a set 
time each month. A high num- 
ber, above a set percentage of 





reflects poor 


total equipment, 
maintenance. ) 
“In conclusion we in Esso believe 
that the performance measurement of 
the maintenance function is essential 
to low cost maintenance. We think that 
the indices used must simply and accu- 
rately tell both the plant and the Main- 
tenance Department management how 
efficiently men and equipment are be- 
ing utilized. The importance of high 
efficiency in this area of a plant’s op- 
erations will increase with the trend 
toward more intense competition in 
the market place and increased mech- 
anization within the plant.” * * * 





WESTERN PETROLEUM REFINERS ASSOCIATION 


TULSA, Oklahoma... Paul D. Wil- 
liams, executive secretary of the West- 
ern Petroleum Refiners Association, 
has announced that the program for 
the Association’s 46th annual meeting 
is just about complete. Williams added 
that an estimated 1500 persons are ex- 
pected to attend the March 24-26 meet- 
ing at the Hilton Hotel in San Antonio, 
Texas. 

The three-day program will include 
technical sessions on asphalt, motor 
and diesel fuels, lubricants, refining 
economics, refining processes, and re- 
cent developments. In addition to the 
technical sessions, there will be two 
general sessions, each of which will 
feature a speaker of national promi- 
nence. A feature of the Tuesday general 
session will be an address by WPRA 
President Harry J. Kennedy, Conti- 
nental Oil Company, Houston. 

Asphalt symposium. A feat speaker 
at the asphalt symposium, Monday, 
March 24, is J. E. Buchanan, presi- 
dent of the Asphalt Institute, College 
Park, Maryland. Buchanan, who ad- 
dressed the Association’s 43rd annual 
meeting, will speak on the subject “A 
Fresh Look at the Road Program 

Its Implication to the Oil Industry.” 
Other speakers at this session include 
S. W. Downer, III, editor of The Refin- 
ine Engineer, Dallas, Texas. Main 
theme of Downer’s talk will be “Cor- 
relating Asphalt Sales and Manufac- 
turing Capacity,” which will be based 
on the results of a recent survey con- 
ducted by The Refining Engineer. 


C-56 





SETS ANNUAL MEETING PROGRAM 


Technical papers on fuel products. 
lr. B. Rendell, Shell Oil Company, New 
York City, will preside at the technical 
session Monday afternoon. This ses- 
sion, sponsored by the Motor Fuels 
and Diesel Fuels Committees, will fea- 
ture three papers concerned with the 
relationship existing between the auto- 
motive industry and the petroleum in- 
dustry. Speakers at this session include 
K. G. Mackenzie, Chicago, who will 
discuss “Where Do We Go From 
Here,” W. S. James, The Fram Corpo- 
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"Well, I'm a chemist, see — What are you?" 
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ration, will present a companion paper 
dealing with the field of lubricating oils, 
and D. L. Pastell, E. I. duPont de 
Nemours, will present a paper entitled 
“Current Engine Fuel Relationship.” 
DuPont co-authors are W. E. Morris 
and J. J. Greytak. 

Processing papers schedule. C. M. 
Ridgeway, manager of the Pure Oil 
Company research center at Crystal 
Lake, Illinois, will preside at the March 
25 technical session. Speakers and the 
subjects they will discuss are: T. W. 
Legatski, Phillips Petroleum Company, 
co-authors are Mrs. O. C. Bridgeman, 
and E. W. Aldrich, “Trends in Motor 
Fuel Quality”; W. T. Service, The Pace 
Company — co-authors are R. E. 
Payne and W. E. Askey — “Economic 
Production — Present and Future — 
of Motor Gasoline”; L. D. Stewart, 
D-X Sunray Oil Company, — “Profit 
Making Functions in Refining.” 

D. R. Johnson, general manager of 
manufacturing for Continental Oil 
Company, Houston, Texas, will preside 
at the technical session, Wednesday 
morning, March 26. Speeches for this 
program include “Instruments For 
Heater Oil Production,” S. F. Kapff 
and J. C. Rhodes, Standard Oil Com- 
pany, (Indiana); “Alkar and Butamer 
— Two New Processes For Refiners,” 
will be given by Henry W. Grote — co- 
authors are Vladimir Haensel and Carl 
B. Linn — Universal Oil Products 
Company, and “The Whiting Fire and 
Rehabilitation,” by J. C. Ducommun, 
Standard Oil Company, (Indiana). 















® machinery 


®@ supplies 


®@services 


Largest Vessel Ever Moved By Rail 


How to ship a 294 ton, 208 ft long and 
14 ft diameter fractionating column from 
Houston to Lake Charles, La. presented 
a problem to Tellepsen Petro-Chem Con- 
structors. Problem now has been worked 
out by Tellepsen who engineered and are 
constructing a butane isomerization unit 
and splitter for Cities Service Refining 
Corporation in Lake Charles. 

Column was transported by Southern 
Pacific Lines on 6 special railroad flat 
cars. Anchored only to the second and 
fifth cars, each of the supporting cars had 
a device which enabled the column to 
pivot when the train rounded a curve 


Due to the length and size of the col- 
umn, it was necessary to impose a maxi- 
mum speed of 10 mph for the trip, At 
1 curve in the track, the column was sus- 
pended approximately 13 ft over the 
railroad’s roadbed. Column is being set 
on a concrete foundation which contains 
a total of 375 cu yd of concrete rein- 
forced with 30 tons of steel. Forty anchor 
bolts secure the tower to this foundation 
Tellepsen Petro-Chem Constructors, a di 
vision of Tellepsen Construction Co 


Circle number (41) on reply card 





Automatic Pressure Logger 


Automatic digital data logger scans 
sequentially 24 or 48 pressure lines into 
a Single transducer. Extremely low 
switched volume results in high accuracy 
pressure measurements by minimizing air 
flow disturbance at probe orifice, pressure 
drop at probe orifice and in pressure lines 
The Data-Master Type 5 features high 
accuracy electronic digitalizer, visual data 
display, portability, low cost, 24 or 48 
inputs. Hanson-Gorrill-Brian, Inc. 

Circle number (42) on reply card 


New Fire Hose — 
Light, Flexible, Tough 


A new fire hose, designed primarily for 
use by the petroleum and chemical in 
dustries, has been placed on the market. 
Light in weight and flexible, the hose has 
a guaranteed test pressure of 400 Ib. It is 
constructed of Neoprene cover and tube 
with Dacron filler and cotton wrap. Good- 
year Tire & Rubber Co 

Circle number (43) on reply card. 
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New Digitizer for 
Mass Spectrometers 

An all-electric digitizer is expected 
to materially widen the use of mass spec 
trometry by cutting the present time-con- 
suming process of measuring and tabulat 
ing peak heights from the mass spectro- 
meter’s oscillogram. Known as the 
MASCOT, the instrument is available 
from Consolidated Electrodynamics 

It is a completely unprogrammed digi 
tizer designed to provide tabulated digital 
conversion of the analog output from 
CEC’s Type 21-103C mass spectrometer 
It converts the amplitude and true mass 
number of each mass-spectrum peak (ex 
cept métastable peaks) into a signal to a 
parallel-entry type paper-tape printer. A 
special printer is available for printing 
and simultaneously actuating an IBM card 
punch, or paper tape sana Operating at 
the speed of a normally scanning mass 
spectrometer, the MASCOT eliminates the 
time necessary to manually identify and 
measure peaks on an oscillograph record 
Consolidated Electrodynamics Corp 

Circle number (44) on reply card 
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here in brief, use the handy reply card 
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New Steam-Hydraulic Jet 
Cleaner Available 


Products of 2 manufacturers of heavy 
duty cleaning equipment—Clayton Manu 
facturing Company and Sellers Injector 
Corporation are combined in the Clay 
ton-Sellers Steam and Hydraulic Jet 
Cleaner. The new combination steam and 
hydraulic jet cleaning unit, Model CS 628 
has been designed especially for use in 
heavy-duty industrial cleaning jobs in off 
highway, marine, railroads, truck trans 
port, petroleum, aircraft and similar in 
dustries. According to the manufacturers 
its versatile design makes it easily adap 
table for use wherever steam or hydraulic 
cleaning is needed. Clayton Manufactur 
ing Company 


Circle number (45) on reply card 


New Pressure Gage Records 
On 3-Inch Strip Chart 


\ recording pressure gage 
a 3-in. strip chart has been announced by 
Ihe Bristol Company. The gages are of 
fered in ranges from 0-3 psi up 0-60 psi 
Elements in various ranges are offered i 
ni-span C, beryllium copper, and phos 
phor bronze. The recording 
interchangeable, and can be plugged in 
without the use of tools, from the front 
of the panel. The Bristol 


which uses 


chassis I 


Company 
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Flow Meter for Half-Inch Lines 
Magnetic Flow Meter 


by Foxboro, is available for in. flow 
lines. It will be particularly useful ir 
ratio flow control systems wher 
flows are ratioed to larger ones 

The smaller meter offers the iull ad 
vantages of the larger instrument) (1-in 


and up) i 


manufactured 


small 


Transmitter unit consisis 
insulated nonmagnetic flow 
taining flush-mounted metallic 
and surrounded by an a-c elec 
When a conductive liquid pass 
the tube, an alternating voltage up 
between the electrodes which \ res lin 
early in proportion to the volpme rat 
of flow. Lead wires from the electrode 
transmit this voltage output to 
Dynalog Recorder, producing a. 
ord in appropriate units of flow 
horo Company 


ee = 


oxboro 
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Single-Unit Hot Gas Washer 


A single-unit hot gas washer which 
eliminates most air pollution problems 
and resists temperatures up to 2000 F, 
was announced by Lehigh Fan & Blower 
Division. A compact unit, the gas washer 
can be used for incinerators, melting 


furnaces, chemical processes or other con- 
ditions where hot air or gases present a 
dust pollution problem. 


The dy- 
namic hot 
gas washer 
is available 
with manual 
or automatic 
sludge re- 
moval. For 
economy 
where the 
dust load is 
light, small- 
er units are 
equipped 
with a recir- 
culating 
water pump, 
water level 
float valve 
and com- 
plete piping. Capacity range is dependent 
on use. Lehigh Fan & Blower Division, 
Fuller Company 
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Transistorized Electronic System 
To Measure Liquid Levels 


A new transistorized electronic system 
for measuring the level of liquid in re 
motely located storage tanks, with accu 
racy of performance, reliability and self 
checking features, was introduced by 


“Data- 
Gage,” the system was designed and de- 
veloped especially for the oil and chem- 


Texas Instruments. Called the 


ical industries to control inventories, 
quickly and accurately, in large installa- 
tions such as tank farms. It can be used, 
however, where liquid materials are stored 
in large tanks 

Major components of the Data-Gage 
system are a receiver console, field selec- 
tor unit, and liquid level gage embodying 
a float of new design. The entire system 
may be installed at the tank site, or the 
receiver console may be located in a 
remote office at any distance from the 
tanks. Direct wire, telephone, carrier or 
microwave transmission may be employed 
Up to 100 tanks or stations may be mon- 
itored on a single system, with liquid 
depth up to 64 ft in each tank measured 
with an accuracy of 1/16 in. Texas Instru- 
ments Incorporated 


Circle number (49) on reply card 


New Temperature Control 
with “‘Accu-Vision” Dial 

A mercury-actuated indicating tempera- 
ture control designed by Raymond Loewy 
Associates, features a novel dual mount- 
ing design and greatly improved readabil- 
ity. Said to be accurate to within 4 per- 
cent of scale range, the controller will 
sense, indicate and control processes 
within the extreme ranges of —30 to 1100 
F. It is available in 10 different scale 
ranges. Designed into the instrument is an 
exclusive readability feature called “Accu- 
vision” which is said to guarantee accu 
racy in setting and reading the instrument 
The Partlow Corporation 

Circle number (50) on reply card. 
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New Equipment 





Diaphragm Prevents Leaks 
from Metering Pumps 


For metering toxic, obnoxious, corro- 
sive and/or costly chemicals, Milton Roy 
has introduced a new controlled volume 
diaphragm pump. These new controlled 
volume pumps have Teflon diaphragms 
sealing the liquid ends from the plunger 
and housing. The plunger displaces hy- 
draulic fluid which in turn strokes the dia- 
phragm to impart pumping action through 
double ball checks. There is no mechani- 
cal connection between the diaphragm 
and the plunger. Available with maximum 
capacities from 1.1 to 138 gal per hr and 
pressures to 2000 Ib per sq in., these new 
diaphragm pumps have manual or auto 
matic capacity adjustments from 0 to 100 
percent. Milton Roy Company. 


Circle number (51) on reply card 


Solenoid Operated 
Drain Valve 


A solenoid operated drain valve is avail 
able from the Automatic Switch Com 
pany. The Bulletin 8339 is a direct acting 
type solenoid controlled valve having ex- 
cellent draining characteristics. The ab 
sence of cavities or obstructions in the 
valve itself eliminates the collection of for- 
eign matter and a quick clean out plug, 
easily accessible, assures clean drainage 

The valve has all iron construction, and 
Stainless steel seat, including a watertight 
(NEMA IV) solenoid enclosure. Soft 
composition disc and stainless steel seat 
provide tight shut-off on 5 ft head pres 
sure. Available in 14% and 2 in. sizes 
valve operates on 15-w a-c and may be 
supplied for most standard voltages and 
frequency. Automatic Switch Company 


Circle number (52) on reply card 


for accurate testing of high pres- 
sure up to 5,000 psi 


The only truly portable dead 
weight tester of this capacity 


An extremely compact instru- 
ment for pressure gage test- 
ing and calibration to pres- 
sures of 5,000 psi. Standard 
Accessories include an adaptor 
so the tester may also be used 
as a dead weight gage. Can 
be furnished in ranges of 


5-1000 psi or 50-5000 psi. 
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Special Metal Gaskets 


Metallo Gasket Company has made 
available a new bulletin on various type 
gaskets, raschig and lessig rings and valve 
i. New graphs give specialized data 
for applications in various flanges and 
fittings. Bulletin gives complete listing of 
types and styles produced with recom- 
mendations for application. Metallic 
raschig and lessig rings are discussed with 
range of metals and specifications listed 
graphically. Size and type of valve discs 
are shown with methods of manufacture. 
Custom applications of valve discs are 
also discussed. Metallo Gasket Co. 


Circle number (53) on reply card. 


improve Storage Tank 
Maintenance 

“Storage Tank Cleaning and Paint Strip- 
ping” is the title of the second Refinery 
Maintenance Bulletin, published by Oak- 
ite Products. Bulletin discusses first the 
cleaning of tank interiors by spray ap- 
plication of detergent solution to remove 
medium heavy soils, or by fogging with 
solvent followed by spraying and soaking 
to remove heavier soils. Cleaning of ex 
terior tank surfaces with solvent or alka- 
line detergent is then discussed, and is fol- 
lowed by a section on paint stripping 
Oakite Products, Inc 

Circle number (54) on reply card 





or leakproof 
A 
connections 


SEALING 
COMPOUNDS 


Heat and vibration- 
proof, non-solvent, 
will not shrink, crack 
or crumble. Makes all 
assemblies leak-proof 
and pressure-tight. 
Prevents rust, cor- 
rosion, joint seizure. 


LIQUID WRENCH ° 


The super-penetrating 
rust solvent 


LOOSENS 


rusted bolts, nuts, 
screws, ‘frozen’ ports 
Liquid Wrench works 
fast...yet is absolutely 
safe for all metals and 
alloys. 


At Industrial, Automotive, 
Hardware, Plumbing Jabbers 
Rasiares SPSCALTY co. 


« Morth Co 
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For more inioometion on items aoestioed 
here in brief, use the handy reply card 
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Developing Processing Data 

A research and testing laboratory for 
solving problems in drying, evaporation, 
extraction, mixing, crystallization and 
other related processes is described in a 
bulletin published by Buflovak Equipment 
Division. Buflovak Equipment Division, 
Blaw-Knox Co 


Circle number (55) on reply card. 


Transistorized Data 
Processor 


A new bulletin on Philco Corporation’s 
Transac S-2000 transistorized data com- 
putor has been released. The bulletin de- 
scribes new control and flexibility along 
with tape specifications. Ease of installa- 
tion, cost of operation and optional equip- 
ment are also discussed. Philco Corp. 


Circle number (56) on reply card. 


New Precision Switches 


The latest issue of the Micro Switch 
publication is aimed at the design engi- 
neer and other users of precision switches. 
This issue includes many new types of 
switches which are being offered, includ- 
ing a “Plug-in Limit” switch which can 
be replaced on a machine in a matter of 
seconds. Designers working with problems 
of high temperatures are brought up-to- 
date in another article on the latest de- 
velopments in high-temperature switches. 
Helpful application examples described 
include an indexing machine, an elevator 
control, submersible pump, and an auto- 
matic metal spinning machine. Micro 
Switch, division of Minneapolis-Honey- 
well Regulator Co 


Circle number (57) on reply card 


Bulletin on Vertical 
Pump Installations 


Layne & Bowler Pump Company has 
released a new bulletin on their vertical 
pump line. Brochure discusses various 
verti-line close-coupled turbine pump in- 
stallations and gives design specifications 
for head-capacity range. Pumps are cata- 
loged according to application and oper- 
ating conditions. System simplifies the 
selection of a specific pump for a speci- 
fic operation. Layne & Bowler Pump Co 

Circle number (58) on reply card. 


Titanium Tubing 
Characteristics 


Engineers and others responsible for the 
design and operation of processing equip- 
ment will be interested in the reprint of 


an article titled, “Present Status and 
Future Potential for Titanium Tubing.” 
This 8-page article describes the involved 
method of producing titanium tubing and 
outlines briefly its many characteristics. 
The article explains why titanium tubing 
is uniquely immune to many corrosive 
conditions which have long been the 
“number one problem” of process engi- 
neers. Babcock & Wilcox. 
Circle number (59) on reply card 
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Data Slide Rule for 


Speed Variators Available 

Bulletin GEA-6643, 16 pages illustrated 
with 4-color photographs and diagrams, 
describes General Electric's new line of 
packaged direct-current adjustable speed 
drives. Included is a power unit data 
slide rule for calculating case dimensions, 
horsepower, speed range, power unit 
weight, and motor frame size. Used 
wherever accurate adjustable speed is re- 
quired, the Speed Variators feature a stat- 
ic excitation system using silicon recti- 
fiers for decreased maintenance, and a new 
amplistat regulator to accurately com- 
pensate for load changes. General Elec- 
tric Company. 

Circle number (60) on reply card. 


Eleven New Electro- 


Mechanical Controls 

Tipptronic, Inc., has issued a 4-page 
Bulletin (AC-3) and a 2-page Bulletin 
(AC-4), describing 11 recently developed 
control devices. Each unit demonstrates 
the principle that, wherever a chemical or 
mechanical function can be measured elec- 
trically, controls can be devised to keep 
machinery operating at peak efficiency 
safeguard important processes and pre- 
vent or warn of machine damage. Tipp- 
tronic, Inc. 

Circle number (61) on reply card. 


Techniques and Applications 


of Thin-Film Processing 

A new processor has been introduced 
by the Rodney Hunt Machine Company. 
The story of this unit is presented in a 24 
page, full color catalog. 

The first section of the catalog author- 
itatively reviews the basic principles and 
techniques of thin-film processing. The 
middle section of the catalog is devoted 
to a complete presentation of the new 
Turba-Film Mark II Processor, with de- 
tails of refinements and improvements 
plus design, engineering and operating 
data. In the last section typical applica- 
tions in the chemical and other process 
industries are illustrated and described, 
with a commentary outlining the problems 
involved and how a Turba-Film Processor 
provided the answer. Rodney Hunt Ma- 
chine Company. 

Circle number (62) on reply card 


impregnated Clothing 


Protects Workers 

Head-to-toe, foul-weather protection 
featured in its newly introduced line of 
polyvinyl chloride-impregnated North 
PVC garments is described in a new bulle 
tin. The 2-color bulletin reviews and illus 
trates the company’s new all-weather pro- 
tective clothing for personnel engaged in 
outside occupations. Jomac, Inc. 

Circle number (63) on reply card. 





How to Design 
Multicomponent Fractionators 
Reprinted from December 1957 issue 

of The Refining Engineer, a straight- 
forward, simplified method of distilla 
tion towers is presented. Use of “key 
components” to simplify calculations 
is detailed. Methods include design for 
reflux, sidestreams, alternate feed 
methods 
Send 50¢ in coin for single copy, 
(additional copies 25¢ each) to: 

The Refining Engineer 

Reader Service Department 

Box 1589 


Dallas 21, Texas 
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to save 20% in joining a pipe line 


Line-up and welding costs can take a big part of your pipe else vou need dependable line pipe. Ma ou 

line construction dollars. But here is how Armco Welded prices and delivery time, Armco Drair 

Steel Pipe can reduce these costs by as much as 20 pet Products. Inc. Welded Pipe Sales Division 

cent Street. Middletown. Ohio. S diary of Armee 
Armco Pipe is supplied in standard 50-foot lengths in poration, Export: The 

stead of the ordinary 10-foot or double-random lengths 


This means at least 20 per cent fewer fis ld romnts Line up y 
and welding time is reduced and vou have fewer sections Armco Drainage & Metal Products, Inc. 
3968 Curtis Street, Middletown, Ohio 


Send me prices and delivery time on Arn Line Pi 


to handle 
What's mor the wide range of diameters (6 to 36 


l +h ‘ 


inches) and wail thicknesses (",.)- to l-inch) available in interested ir F 
Armec> Pip lets vou make the most economical choice to 
meet vour speciiie requirements 

Use Armco Welded Steel Pipe to meet requirements in the 


Natural Gasoline and Natural Gas Divisions and wherever 


Armco Welded Steel Pipe 


lo 

















PIPELINE DEVELOPMENTS xk & 





Roundup of Planned and Proposed Construction 


The following tables list the company, mileage, pipe size, and location of proposed 
pipeline projects — crude, products, and natural gas — reported to The Pipeline 


Engineer. Company addresses are given when known. 


CRUDE LINES 


Name of Company Miles Size Location 


Act Oils 
Toronto, Ontario, Canada 
Afrique du Nord Development Societe 
Alaska Yukon Pipe Lines, Inc. 
Alborz Oil Company 
Argentine Government (YPF) 
Buenos Aire Araentina 
Atlantic-Cities-Service-Continental- 
Gulf-Phillips-Texas-Sinclair 
Bituminous Oil Pipeline, Ltd 
Calgary, Alberta, Canada 
Bolivian Government (YPFB) 
La Paz, Bolivia 
Cape Pipe Line Compony 
Philadelphia. PF 
Creole Petroleum Corp. 
Caraca ven 
Gillette Pipeline, vag and A. W. Hartwig, 
Great Northern Railway Co 
St. Paul, Minne 
Iraq Petroleum Co. 
London, Engla 
Jayhawk Pipe | pay Corporation 
Wichita. Ka 
North-West Oil Pipelines Company 


Offshore Gathering Company 
Houston, Texa 

Oil Field Pipe Line, Inc. and 
Panhandle ——~ Pipe Line Co. 
Kansas Cit 

Royal Dutch Shel Group and Others 
The Haque. Ne 

Royal Pipe Lines, Ltd, 
Regina, Saska " 

Shell Pipe ne Corporatior 
Houston é 

Southern Sanne Pipe Line Company 


Trans-Border Line Company 
17 American, English, French and 
Dutch Companies 


Yacimientos Petroliferos Fiscales 
Buenos Aire A caantss 


UCT LINES 


Name of Company i Si Location 


American Pipe Line Co 
New York, New York 
Conn-Mass Pipe Line, Inc. 
Hydrocarbons Pipelines, Ltd. 
Winnipea, Manitoba, Canada 
Laurel ” Line Compony 
tsOurgh, Per 


MK AT. and New ‘York Central Railroads 


Mene Grande Oi] Company 
Caracas, Venezuela 

Northwest Pipeline Corporation 
Salt Lake City, Utah 

Service-Continental-Sinclair-Phillips 

Underground Storage and 
Exploration, Inc. 
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Management 


33 


“learns new tricks 


-»» THANKS TO ADVERTISING! 










Says Henry J. Kaiser: 


‘I confess I was not always advertis- 
ing-conscious...’’ 


“American management cannot afford to relegate 
advertising to a secondary role. Management cannot 
afford to budget funds begrudgingly to advertising 
and then proceed to forget it, except perhaps to make 
an occasional carping criticism. Instead, advertising 
men must be taken closely into inner management 
counsels—for able advertising men can makea fantas- 
tically tremendous contribution to a company. I con- 
fess that I was not always advertising-conscious. In 
many years as a builder, I wouldn’t permit the Kaiser 
name to be painted even on a steamshovel. If I have 
today reversed this attitude completely, it is because 
advertising has proved its worth— many times over— 
in practical business applications. Now, our whole 
organization is advertising-minded. Top management 
should take constant interest in the advertising pro- 
gram to help infuse it with ideas, creative imagina- 
tion and the organization’s spirit. Top management 
should give real attention to the information supplied 
by its advertising agency on media and on customer 
opinion surveys. Otherwise, advertising cannot do 
the effective job that is required for the company to 
survive...to grow...and to serve an ever-widening 
circle of customers with better and better products.” 


yo 


CHAIRMAN OF THE BOARD 


This spee 


lowers se 


nac 


AMERICA IS A BETTER AMERICA—THANKS TO ADVERTISING! 














FOR FURTHER 
ADVERTISED PRODUCTS 


INFORMATION ON 
SEE READER SERVIC 
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Speed up your calculations on 
pipe sizing, pressure drop, flow 
with the American Gas Journal . . . 


GAS FLOW COMPUTERS 





HIGH PRESSURE 


LOW PRESSURE se va 
GAS FLOW COMPUTER , . > Ween GAS FLOW COMPUTER 


: = American Gas Journal vt 
American Gas Journal aoe 
? “~ Dallas. Texos g ~e000n 
Dallas, Texas > ? tooom 
, , Cee 
“~, mooon 
“We 
2, +” 
*~ Vv 
+ “A8Sougre parssoF 
Sercce 2 BIA 


\ 


if 
Suny 


£33 3 328% ~ <A 
“ASso.ure paesso™ ol” 
Bel s co e 


vy 
> eo 


— wW 


‘ 


CNCTH » PIPL 





For LOW Pressures For HIGH Pressures 
Cubic feet of gas per hour 10 to 500M Cubic feet of gas per hour 100 to 10,000M 
Pipe diameters /s-in. to 48-in Pipe diameters Ya-in, to 30-in 
' / ‘ 
a Te ee 01 to 50 Difference in absolute pressure to 500 ps 
Sum of absolute pressures 20 to 2,000 psi 
Specific gravities 35 to 1.5 
Specific gravities 35 to 1.5 
Constants 1000 to 1400 Pipe length (feet) 100 to 5,000 
Pipe length (feet) 30 to 30,000 Pipe lengths (miles) 1 to 250 


The computers are printed on heavy durable plastic, enclosed 
in Fabrikoid cases with complete instructions for their use. 


PRICE: $7.50 EACH 


PUBLISHED, COPYRIGHTED AND SOLD ONLY BY 


AMERICAN GAS JOURNAL 


P.O. BOX 1589 ° DALLAS 21, TEXAS 
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PRODUCT LINES 


Name of Compery Miles Size Location 





Union on Company of Col fornia 


5 f 


Winnipeg ‘be Central Ges Company 


Manitoba anada 


GAS LINES 


Name of Company Miles Size Location 


Andes Pipeline Corporation 
Argentine GSoverement (YPF) 


b 


Arkansas Louisiana Gas 
Coastal Transmission Ganesan 


Colorede Interstate Ges Company 
} raa 
Cubes Gas -chaane r Compeny 
Anaele 
Eastern Shore Natural Gas Gitenens 


Ma snd 


Edison ‘Secudiles Compeny 

A 
El Peso Natural “ee ~ re 
Messten Tense Gas & Oil Company 


+4 


lron Ranges Netural Gas Co 


Michigan Wisconsin Pipe Line Company 


M 5 


Midwestern Gas Teanemiasion Company 


Missouri Transportation Corp 
1M 
Moll Chemical & Gas Corp. 
Netural Gas Pipeline Company of America 
ae Mohawk Power Corp 
5 New Y k 
North Carolina Natural Gas Corp 
Northern Natural Gas Company 
betthane Plains Naturel Gas Company 
(subsidiary of Northern Natural Gas Company) 
naha. Nebraska 
Pacific Gas & Eeeils Company 
or te Mexicanos 
Me ty. Me 


Piedmont Gas Co. 
Hickory, North Car 

Southern California Gas Co. 

Southern Counties Gas Co. 
A 1ele' € y forr ] 

Southern Natural Gas Company 
ngham, Alabama 

enue Cos waneiee Company 


Houstor , 


Texes Eastern Penn- manety Corporation 
reveport, Louisian 
aed Canada Pipe iene, Ltd. 
sigary Albe ta, Canada 
heneacinental Gas Pipe Line Corporation 
Houston, Texas 
Trans- Western Pipe Line Company 
Angeles, California 
United Gas Pipe Line Company 


shreveport, Louisiana 
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Ww-K-M 
Controlled Force 
Seating 


The operator has complete control of the sealing action 
of W-K-M Parallel Expanding Gate Valves. Sealing is not 
dependent on either the line pressure or on stress wedging 
the gate in the valve. 

When the W-K-M Valve gate unit reaches the full open 
or closed position, the torque applied by the operator 
through the stem forces the gate and segment to expand 
against the seats to form a perfect seal, upstream and down- 
stream. CONTROLLED FORCE SEATING is completely 
independent of outside factors. Neither high nor low pres- 
sure nor line pressure fluctuation has any effect on the 
seal of W-K-M Valves. 

When the valve is being opened or closed the CON 
TROLLED FORCE SEATING action is released and the 
gate unit is held in a collapsed position. This provides a 
slight clearance between the faces of the gate and the seating 


rings, allowing the gate to move freely. 


Through-Conduit * Pressure Seal Bonnet * Enclosed 
Packing Gland « Superfinished Stems « Full Repair 
While Installed * Working Pressures to 2,000 lbs 
WOG « Sizes 2” through 30”. 


DIVISION OF INDUSTRIES ey 


PLANT: MISSOURI CITY, TEXAS 
MAILING ADDRESS: P. 0. BOX 2117. HOUSTON, TEXAS 


WAM is a registered trademark of OC Industrie 


1957, GCE Industries, Incorparsted 


s7i6é 
MANUFACTURERS OF A, W > K™M GATE VALVES Ri QCf LUBRICATED PLUG VALVES 


C ) KEY-KAST ALLOY STEEL PIPING FITTINGS i KEY RETURN BENDS AND FITTINGS 
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Only with Tel-O-Set in- 
struments: Interchange- 
able chassis; screw- 
driver adjustment; single 
model controller; quick- 
connect mounting; fool- 
proof reassembly; and 
delivery of cases from 
stock. 


ee7nwreszee ee 








ne 
- 
e * 


New, improved Tel-O-Set miniature pneumatic 
instruments give you across-the-board savings 
in downtime . . . maintenance costs . . . spare 
parts stocking . . . personnel training. 


Here are some of the reasons for Tel-O-Set versa- 
tility and economy: You can change a recorder 
to an indicator or vice versa without interrupting 
control, simply by pulling out one chassis and 
sliding another in place. All parts can be inspected 
during operation, without process interruption. 
The pneumatic assembly, consisting of a regu- 
lator and switches, can be removed from the rear 
of the case without disturbing electrical connections. 


“Ty 


rademark of Minneapolis-Honeywell Regulator Co. 


BROWN 


D-8 FOR FURTHER INFORMATION ON 


ADVERTISED PRODUCTS, SEE READER SERVICE CARD 













you save in many ways... 


with HONEYWELL TEL-O-SET* 
Miniature Instruments 





Controllers have quick-connect switch permitting 
removal while process remains on manual control. 
All instruments are installed and serviced with 
utmost simplicity. 


For compjete information on Tel-O-Set instru- 
ments, write for Catalog C-1001-1, or phone your 
nearby Honeywell sales engineer. He’s as near 
as your phone. 


MINNEAPOLIS-HONEYWELL REGULATOR Co., 
Industrial Division, Wayne and Windrim 
Avenues, Philadelphia 44, Pa.—in Canada, Tor- 
onto 17, Ontario. 


MINNEAPOLIS 


Honeywell 


INSTRUMENTS 


iH Fouts ww Couttols 
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NEW 

MOTOROLA 
DUAL-SQUELCH 
PRIVATE-LINE 
2-WAY RADIO... 














silences all channel traffic 
except your own messages 


5 CRETE radiophone 

is now available in 

T-POWER (shown above), 

o~ which features a 
‘completely transistorized power 
supply, as well as TWIN-V radio 
with 6/12 volt operation. 


Get the complete facts about this 
startling new type of 2-way radio. Write 
today for these 2 new foiders on 
PRIVATE-LINE radiophone. 


VG MOTOROLA 


MOTOROLA Communications & Electronics, Inc., A Subsidiary of Motorola, Inc., 
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Now, with the new Dual-Squelch prIvaTE-LINE radio, you 
get all the benefits of improved PRIVATE-LINE operation 

. plus easy integration for mixed fleets and monitor- 
before-transmit. 

Because PRIVATE-LINE radio is quiet except when re- 
ceiving a call from another radio in your own system, 
you eliminate all the “channel chatter.” It’s much like 
having the frequency all to yourself. You benefit by re- 
ducing the number of missed or misunderstood messages 

. operator fatigue is reduced . . . overall efficiency is 
increased. 


Dual-Squelch PRIVATE-LINE radio gives you these basic 
features .. . and more. Now you can make a gradual 
changeover to PRIVATE-LINE operation. During the tran- 
sition period, your messages can be received by both 
Motorola conventional and PRIVATE-LINE radios. No 
longer is it necessary to make the complete changeover 
to PRIVATE-LINE operation at the same time. And with the 
new Dual-Squelch operation, you can have manual se- 
lection or optional automatic monitoring of the channel 
before transmitting. 

Before you select your 2-way radio, you'll want to in- 
vestigate Motorola Dual-Squelch PRIVATE-LINE radio. 


FOR FURTHER INFORMATION ON D 9 
ADVERTISED PRODUCTS, SEE READER SERV 





PRIVATE-LINE RADIOPHONE 


4501 Augusta Boulevard, Chicago 51, Illinois 


FOR FURTHER INFORMATION ON 
ADVERTISED PRODUCTS, SEE READER SERVICE CARD 


Reliable, unattended 
microwave operation for pipeline 
communications and control! 
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PLUS PHILCO'S 
TURNKEY SERVICES 


Philco CLR-9 microwave delivers out- 
standing system reliability, economy of 
installation and operation, simplified 
equipment maintenance tor dependable 
pipeline communications. With 240 voice 
channel baseband capacity—for tele 
phone, telemetering and remote control 
—and capability for handling high-speed 
computer data transmission—Philco 
microwave fills both immediate and long 
range requirements of modern pipeliners 


Philco’s complete turnkey service in- 
cludes—sie surveys by competent survey 
engineers experienced in tield techniques; 
system planning by Philco’s systems engi- 
neers who design your complete com- 
munications system; installation of your 
microwave system by Philco tield engi 
neers—including erection of towers and 
shelters; and, Philco field engineers are 
available for field service—periodic inspec 


At Philco opportunity 


research and engineering * Look ahead 


, , 
are unlimited in electronic 


tion and preventive maintenance—to 
maintain the highest standards of 


system performance 


Philco’s new CLR-9 microwave equip- 
ment provides high channel density, 
duplex communications with integrated 
standby facilities for maximum system 
reliability. It is designed for quick instal- 
lation in standard relay racks and 
engineered with built-in metering and 
rest facilities plus plug-in chassis for 
easy held maintenance. 


Performance reliability is sharply in- 
creased in the new CLR-9 by the use of 
tubeless power supplies—new semicon- 
ductor rectifiers replace tubes. The use 
of printed wiring panels increases circuit 
stabiliry—and complete plug-in chassis 
may be quickly removed by maintenance 
permits efficient, centralized 
depot maintenance). Klystrons in the 
new CLR-9 are cooled by convection . 
the use of compact heat sinks eliminates 


personnel 


the need tor bulky blowers 


and mechanical 


and \Ou il choose Philco 





The CLR-9 terminal 
consists of wave-guide 
assemblies, master con- 
trol, tubeless power 
supplies and plug-in 
chassis for IF assembly, 
basebond drop, modu- 
lator, reflector control 
ond servo. 





NEW PHILCO CLR-9 MICROWAVE STATION 


Rugged printed wiring panels 
increase circuit stability and simplify 
maintenance. 


Heat sinks cool the 
Klystrons by con- 
vection—geor 
drive assembly 
permits precise 
Klystron tuning. 


Heavy-duty, tubeless 
power supplies increase 
reliability by employing 
semiconductor rectifiers 
—assures maximum reli- 
ability and minimum 
maintenance. 

















Government & Industrial Division 
4718 Wissahickon Ave., Philadelphia 44, Pa. 


® In Canada: Philco Corporation of Canada Limited, Don Mills, Ontarie 


FOR FURTHER INFORMATION ON 
ADVERTISED PRODUCTS, SEE READER SERV 
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PIPELINE AUTOMATION PAYS! 





TISED PRODUCTS, SEE READER SERV E ARD 


Gulf Interstate’s unattended ‘‘satellite’’ station 





shows how UNION C.T.C. lowers costs 





with safety 
and reliability. 





‘ 
¢ 
4 
4 


< . 
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Gulf Interstate Gos Company 
System 
O Present Compressor Stot 


om 
Sat 
a) New Sotellites 














Construction is under way on four new engine-driven centrifugal compressor 
stations. All will be remotely controHed unattended “satellites. Operations will 


UNION Control Panel 
at Stanton, Ky. 


The Gulf Interstate Gas Company’s “‘satellite” station at 
Stanton, Kentucky provides most economical and safe 
operation, according to Mr. R. Lo Chiano, assistant chief 
engineer at Gulf Interstate. 

The Stanton station is remotely controlled from 
Clementsville, Ky., 90 miles away, through a UNION 
Centralized Transport Control System and has been on 
completely unattended operation since June 1956. This 
system is unique because it provides remote control and 
indications for a turbocharged engine driving a centrif- 
ugal gas compressor . . . the first installation of its kind 
Large savings result because the operator at the master 
station can change the set point on the discharge pressure 
controller and start and stop the engine at Stanton. 
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be directed from a UNION master control panel near the center of the system 


Another important saving is obtained because the 
UNION C.T.C. System uses only one leased line circuit 
to transmit all the controls, indications and telemetering 
data. The control system used permits the use of the 
lowest-cost circuit. This installation was “custom engi 
neered”’ using standard UNION components to meet the 
particular requirements. 

The unattended station is definitely successful. There 
have been no false shut-downs that were not man made 
With this in mind, future stations are being patterned 
after the one at Stanton. 

Write for further information on UNION C.T.C. for 
all types of pipelines, gathering systems or tank farms. 
Ask for Bulletin 1052. 


UNION SWITCH & SIGNAL 


DIVISION OF WESTINGHOUSE AIR BRAKE COMPANY 


PITTSBURGH 18, PENNSYLVANIA 


A 





built for pipeline work 





Crawler End Tumblers equipped with 
bronze seal rings 


Crawler Rollers protected by bronze 
seal rings and by neoprene rubber O- 
rings. 


i a 


Carbody ... wide and heavy to withstand 
stress. Three-piece removable bottom 
cover plate. Hinged center panel. 


The challenge of pipeline work has been a good test for the rugged- 
ness and dependability of Insley excavators and cranes. Insley’s wide- 
spread popularity and leadership in the pipeline construction field 


prove Insley’s capability in meeting this challenge. 


The Insley Pipeliner is bui/¢ for pipeline work. It is a high performance 


machine with the durability that the tough jobs demand. 


Heavy Duty Hoe Attachment - Box-Type Jackframe - Op- 
tional: Two-Speed Travel - Tractor Type Crawlers - Brake 
Type Cab Lock - Independent Boom Hoist 


INSLEY MANUFACTURING CORPORATION 
GENERAL OFFICES—INDIANAPOLIS 6, IND. 
WEST COAST DIVISION—LOS ANGELES 54, CALIF. 
THE MAX! CORPORATION (Subsidiary) LOS ANGELES 54, CALIF, 








i @ 
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Steel Shot Cleaning makes 


Pipe Protection Stay Put 


Applying protective coatings to improperly prepared 
pipe surface makes about as much sense as building 
a skyscraper on sand. Pipe Line Service has always 
pioneered in developing new ways to insure a good 
bond ...a bond that makes protective coatings 
practically inseparable from the pipe itself. 

An outstanding example is steel shot cleaning 
Special machines permit bombardment of the pipe 
surface with millions of steel pellets traveling at 
high speed. Result? Not simply removal of mill 


but actually an “‘etchine”’ « 
This slightly roi 
the protective coating to “take root 


scale and rust 
steel surface iwhened si 
the years of protection that you should 
We emphasize Pipe Line’s steel shot 
process because it was one of the great ste) 
in maximum protection of your pipe inve 
It’s a manufacturing extra that’s provided 
extra cost ...and one more reason for extra 


dence in specifying protection by PLS! 


geek ine Service Corporation 


General Offices and Piant: Franklin Park, tll. 


Quality pioneers in coating and wrapping pipe 


Piants also at: Monmouth Junction, N. J.; Glenwillard, Pa.; 


Sales offices at all pliant locations... 


and Atlanta, 


for over a quarter century 


Sparrows Point, Md.; 
Provo, Utah; Harvey, La 


Longview, Tex.; 


Corpus Christi, Tex.; 


Ga.; Houston, Tex.; Lincoln, Nebr.; Tulsa, Okla 
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There is no need to dig and backfill excess 
yardages on feeder lines, laterals, gathering systems, 
etc. This medium-size wheel-type Trenchliner fills 
the bill on secondary lines — and has ample work 
range to handle a good share of your main-line 
trenching, too. You get cutting widths from 16 to 
26 inches, depths to 534 feet with the Parsons 150. 
What's more, 30 digging speeds from 12 inches to 25 
lineal feet per minute assure maximum production 
at every depth, width, in all soils. 


You'll also like its precision grading accuracy. A 
hydraulic ram on vertical mast raises and lowers the 
digging wheel — gives infinite depth selections, 
maintains close grade tolerance even in toughest 
digging. A separate hydraulic ram tilts the mast, 
balances weight of wheel forward on the 150 Trench- 
liner when traveling or trailer-loading. 


Heavy-duty wheel takes cast-steel buckets with self- 
sharpening, reversible “Tap-In” teeth, or quick- 
change gumbo buckets. Shiftable, reversible belt 
conveyor discharges spoil to either side. 16-inch 
crawlers, grouser-type shoes, provide plenty of dig- 
ging traction with low bearing pressure for cross- 
country work. Let your Parsons distributor tell you 
more about it, or write for 150 Trenchliner catalog. 


PARSONS COMPANY «+ Newton, lowa 
A division of Koehring Company 


TRENCHLINERS 


FOR FURTHER INFORMATION ON 


ADVERTISED PRODUCTS SEE READER SERVICE C 


with MIDDLE-INCH 420 


For the big transmission lines, here's a Middle- 
inch 420 Trenchliner, with cutting widths of 31 
to 46 inches, depths to 7'2 feet. Need still more 
capacity? Then check the Parsons Big-Inch 520, 
which digs 40 to 52 inches wide, 8'2 feet deep. 
Both “Inchers” are wheel-type ditchers, formerly 
built by C-R-C. Parsons line also includes ladder- 
type Trenchliners — all sizes, from a small utility 
model on rubber tires to big, crawler-mounted 
models that dig up to 6 feet wide, 19 feet deep. 


for PIPELINERS 
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MORE THAN A MILLION MILES OF RCA MICROWAVE NOW IN SERVICE 
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New RCA Microwave Package Delivers Complete 
Communications System from a Single Contract 


One contract—single By turning over the entire responsibility for a communications project 


« ,- ’ ve ’ > rs ¢ lieve 4 rs , ra 
source of equipment— to R¢ A you can cut corners and relieve your own personnel of all 
details in connection with an installation. You can arrange for operating 


. . 
undivided supervision and test operation before you take over. Complete systems 


. >. . . a 2 o a 
responsibility engineering is provided where desired. 
: ‘ ; — —; 
1. Planning entire project to provide neces- Y = ‘y - Integrating installation of microwave 
sary services by means of microwave 4 &. and mobile radio equipment; com 
radio communications. —— iS plete system 


- Specification writing. el - Complete operational test and proof of 
performance prior to system "‘turn-over 


- Aerial survey of terrain. ° fal | . Training of customer personnel on the 
job and at the factory 











- Submitting proposal covering designed “<~S - Single source control of completion 
system. - ~ date 


Special equipment engineering. “4 - System installation programmed to 
meet your requirements for complete 


or partial system installation 





- Constructing buildings, fences; provid- 4 Al | 12. Choice of financing method 
ing standby power; erecting towers 
and antennas. 


Radio Corporation of America 
Communications Products 
Dept. D-127, Building 15-1, Camden, N. J 


Please send me literature on the most modern form of Communications 
engineering an RCA “Turnkey” Contract 


RADIO CORPORATION 
of AMERICA 


COMMUNICATIONS PRODUCTS 
CAMDEN, N. J. Please have RCA representative contact me 
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Now, lay coated pipe without handling 
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Save up to 20 per cent in laying costs on large- Arocoat coatings provide superior corrosion control 
diameter pipelines. Spray—coat pipe with Copon They will not deteriorate in the ground... remain 
Arocoat before installation. Then, haul it, stack it, tough and elastic...and are unaffected by tempera- 
bend it and lay it with littlhe more care than you ture extremes. Successful applications include sub- 


would use for bare pipe. Tough Copon Arocoat merged, buried and exposed transmission lines 
coatings will survive these operations without chip- Get complete information on Copon Arocoat, in- 
ping or cracking, and Copon Arocoat can be applied dustry’s newest weapon in the fight against rising 
to welds with an ordinary paint brush. costs of corrosion. Write today to the Copon Asso- 
A combination of epoxy and cgal tar resins, Copon ciate located nearest to your city. 


COPON ASSOCIATES 


BENNETT'S ENTERPRISE PAINT MANUFACTURING CO 
65 W. First South St., Salt Lake City, Utah 2841 S. Ashland Ave., Chicago 8, II! 


WALTER N. BOYSEN CO INDUSTRIAL PAINT MANUFACTURING CO 
42nd and Linden Sts., Oakland 8, Calif P. O. Box 2371, Birmingham 1, Alabama 
15th Angel lif 
220? ©. 15th 3., Los Angetes, Co KOHLER-McLISTER PAINT CO 
BRITISH AMERICA PAINT CO., LTD P.O. Box 546, Denver 1, Colo 
P 70, Victor 
©, Sex 70, Victoria, 6. C., Conade McDOUGALL-BUTLER CO., INC 
BROOKLYN PAINT & VARNISH CO., INC 2929 Main St., Buffalo 14, New York 
klyn 1, N.Y 
50 Jay Sirest, Brooklyn MULSYN PAINT & CHEMICALS 


COAST PAINT & LACQUER CO 64-70 Hanover Street 
P.O. Box 1113, Houston 1, Texas Fitzroy, N. 6, Melbourne, Aust 


COAST PAINT & LACQUER De MEXICO, S. A. JAMES B. SIPE and COMPANY, INC. FOR CORROSION C T 
Apartado Postal No. 9637, Mexico, D. F. P.O. Box 8010, Pittsburgh 16, Pa ONTROL 
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C-R-C VERTICAL PIPE BENDER HAS LOWEST MAINTENANCE - MAXIMUM EFFICIENCY 
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HERE’S WHY: 


Less cost per bend because the C-R-C Bender costs less to 
operate .. . to stay on the job day after day. The mechani- 
cal, cable-operated bender is simple to use, yet is more than 
a match for heavy wall, hard steel pipe. Result? Smooth 


bends, no flattening, and more production for your investment. 


Increased strength provides all the power needed for today’s 
stronger pipe, and gives faster bending speeds. Bends are 


accurately controlled. 
New, narrow width provides maximum portability. This bender 
is under eight feet wide, mounted on tracks or tires. 


The C-R-C Vertical Pipe Bender .. . 
ment for efficient, low-cost bending operations. 


easily your best invest- 


SERVING PIPELINERS SINCE 1933 


FARMINGTON, NEW MEXICO 
P.O. Box 1207 DAvis 5-5523 


HOUSTON, TEXAS 
P.O. Box 2073 UNderwood 4-639! 
IN CANADA 
Canadian Equipment Sales & Service Co., Ltd., 7310 99th St., Edmonton 


INFORMATION ON 
F READER SERVICE CAR 



























































Alberta, Canada 





Tanks shown are part of a shipment to a major oil 
company’s terminals in the Midwest. These tanks are 
specially designed with triangular frame and caster 
wheels so they can be moved easily by one man in the 
terminal loading rack area. Warner Lewis Company 
welcomes the opportunity to submit designs to meet your 
special requirements. Write for complete information. 





WARNER 
DIVISION OF FRAM CORPORATION WSs 


Representatives in all major cities 


In Canada. FRAM CANADA LTD., Stratford, Ontario y C 0 mM ae N Y 


BOX 3096 © TULSA, OKLAHOMA 
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spare the 
whip to 

protect 
your pipe 


Specify Hill-Hubbell wrapped pipe on your next job e 





You know how the bearings prevent crankshaft whip in 
your car. Hill-Hubbell took the same principle, adapted 
it to the pipe wrapping business. Thus the giant double 
yoke shown above, grips and steadies pipe as it is fed 
spirally into the coating-wrapping machine. This prevents 
whip, eliminates any irregularity in the thickness of the 
coatings or the tension of the wrappings. The ‘‘whip pre- 
venter”’ is another Hill-Hubbell first, another reason to— 


aePliCATogs, or 


Co, 
Tin 
~ es 

‘N f 
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HILL: HUBBELL & COMPANY 


DIVISION OF GENERAL PAINT CORP. © 3091 MAYFIELD ROAD, CLEVELAND 18, OHIO 
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The Pipeline Engineer Interviews Willard F. Stanley 


How Blue Are Those 
Memphis Blues? 


For nearly 20 years, pipeline com- 
panies have instituted rate increases 
under Section 4 of the Natural Gas 
Act. But the Memphis Case decision 
nullifies this avenue of rate increases 
without customer consent. 

This means the companies may find 
it necessary to turn to Section 5 of the 
Natural Gas Act. How this can be done 
is related by noted public utility finan- 


What do you mean by “Memphis B'ves?" 


The natural gas pipeline industry is singing the 
blues these days, the “Memphis Blues,” as Chairman 
Kuykendall of the Federal Power Commission aptly 
termed them in his January 3 talk to the New York 
Society of Security Analysts. The decision of the U. S. 
Circuit Court in the Memphis case dropped a bomb- 
shell into a thriving industry. This case, following the 
Mobile and Sierra cases, decided by the U. S. Supreme 
Court, has placed the pipeline companies in a highly 
questionable position, particularly as concerns the 
necessity of refunding vast amounts of rate increases 
collected in the past. 

But just how “blue” are these “Memphis Blues?” Is 
pessimism being overdone? Let’s try to analyze the 
impact of this decision and the available remedies 
and see whether a few beams of light can’t be found 
to pierce the thick gloom surrounding this subject. 


Is the out'ook dark? 


The situation is certainly serious, but it may not 
prove nearly as hopeless as many have been led to 
believe by garbled newspaper stories. In particular, 
there seems sound reason for hope of establishing 
reasonably rapid procedure for future rate increases. 

The gas pipeline industry and the markets in the 
securities of the pipeline companies have had to with- 
stand adverse impact of numerous newspaper stories 
which, ignorantly, but no doubt innocently, distorted 
the effect of the Memphis decision. For example, it 
has been stated on several occasions in the press that 
the Memphis decision held that rates cannot be in- 
creased without consent of all customers affected. Of 
course the Memphis decision held nothing of the kind 


What did the court mean? 


What the court did hold was that approval of all 
customers is needed unless the FPC, after investiga- 
tion, acts to increase rates under Section 5 of the 
Natural Gas Act. 


What has been the procedure in the past? 


In the past, procedure has been for companies wish- 
ing rate increases to apply for them to FPC under 
Section 4 of the Act. FPC would then either (1) deny 
the increase in whole or part, or (2) permit it to be- 
come collectible, the company bonding 10 percent of 
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cial analyst, Willard F. Stanley. In his 
opinion — 


e Section 5 can be used effectively. 


e Procedure under Section 5 can 
be stepped up to be as speedy as the 
presently used Section 4 procedures. 


e If the Supreme Court upholds the 
Memphis decision, there will be some 
immense problems related to refunds. 





the increase for refund to customers in the event the 
Commission should finally determine that the increase 
should be denied or reduced. 

During this interim period the increased rates were 
collectible but treated as in “suspension” until the final 
determination of the Commission was made. In most 
cases, the effect of this procedure was that the rate in- 
crease would become collectible six months or some: 
thing less from date of filing the application. 


Then the Memphis decision precludes use of Section 4 
without specific consent of all customers? 


The Memphis decision concluded that the Section 4 
procedure was not applicable unless all customers af- 
fected had agreed to the increase. The Mobile and 
Sierra decisions had previously reached the same con- 
clusion, but only in relation to the small number of 
cases where contracts with customers specified fixed 
rates for gas with no provision for revision thereof 
through regulatory processes. 

The serious aspect of the Memphis case is that it 
extends this doctrine to include the numerous cases 
where gas prices under the contracts with consumers 
were subject to increase by regulation. This has the ef- 
fect of increasing the scope of the decision from a 
small minority of cases to practically all rate increases 
in the industry. 

Thus the Memphis decision transfers the procedure 
for rate increases from Section 4 of the Natural Gas 
Act to Section 5 of the Act. Even in those cases where 
the newspaper stories correctly reported the effect of 
the Memphis decision by mentioning the right to in- 
crease rates thereunder pursuant to Section 5 of the 
Act, they created another source of alarm by re- 
porting, in a number of cases, that it was expected the 
Section 5 procedure would consume a long period of 
time, reference being made to “years” and even “many 
years,” etc. 


Hasn't Section 5 always produced lengthy cases? 


It is true that Section 5 procedure in the past has 
been protracted, but that has been because rate in- 
creases have uniformly been handled by FPC under 
Section 4, and only proposed rate reductions have 
been processed under Section 5. Naturally, in these 
cases, there was no pressure from the companies for 
prompt decision. In fact, final determination could be 
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Newspaper reports have been 
extremely pessimistic, but the 
situation is not hopeless; in fact, 
there is every reason for the 
pipeline industry to be optimistic 
- for there are sound reasons 
that reasonably rapid proce- 
dures can be established for 
future rate increases. 


expected to be considerably delayed by various filings 
by the companies of additional facts or arguments. 


Could you outline the specific problems? 


Problems confronting the pipeline companies and 
investors in their securities by reason of the Memphis 
decision are: 

1. What is likely to be the ultimate result thereof, 

and 

2. Assuming the most adverse legal outcome (from 
the standpoint of the companies and their in- 
vestors, what is likely to be the impact upon (a) 
market values of the common stocks of the 
pipeline companies (and of their other secur- 
ities), and (b) how will such an adverse out- 
come affect the ability of the companies to 
finance necessary expansion? 

These problems seem to divide themselves, logi- 
cally, into two basic sections, viz: 

1. The ultimate impact of the Memphis decision 
on the ability of the companies to obtain pend- 
ing and future rate increases; and 

2. The ultimate impact of the decision on the pipe- 
line companies with respect to their obligation 
to refund to consumers the amounts of rate in- 
creases already collected. 


What are some solutions? 


Considering (1) mentioned above, it appears that 
there are a number of solutions of the problems, as 
follows: 

A. Granting by the U. S. Supreme Court of a writ 
of certiorari to review the Memphis decision, followed 
by a reversal of that decision by the U. S. Supreme 
Court, thus reverting the legal status of the matter to 
that following the Mobile and Sierra decisions. In this 
event the rate increase procedure should continue 
under Section 4 in the great majority of cases and the 
impact on the natural gas pipeline industry would 
seem to be negligible. The U. S. Solicitor General, 
with the cooperation of the FPC has applied to the 
U.S. Supreme Court for a writ of certiorari. Chairman 
Kuykendall, in his January 3 address, said he ex- 
pected the court to grant the writ and to decide the 
case during the court’s present term. It seems reason- 
able to anticipate, in view of the importance and im- 
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Willard F. Stanley, formerly financial vice president of Southwestern 
Public Service Company, is president of Corporate Services, Inc. of 
New York City. He is a member of the Controllers Institute of Americo 
and the New York Society of Security Analysts. He is a frequent 
contributor of articles on financial management to leading business 
publications 


mediacy of the issues, the court will act with a mini 
mum of delay.* 

B. Enactment by Congress of amendments to the 
Natural Gas Act clarifying the provisions of Section 
4 to permit following the previous FPC procedure on 
rate increases, or providing for some revised form of 
such procedure that would be equitable and expedi 
tious. Congress is in session and FPC has indicated 
that it would support such legislation and request its 
prompt enactment. In view of the recognized need 
for expansion of pipeline systems, it seems unlikely 
such amendments would be strongly opposed. For 
malities of legislative procedure sometimes prove ob 
stacles to prompt Congressional action, although these 
difficulties are usually surmountable where both 
parties are in agreement. Subject to the procedural 
aspect, it seems reasonable to hope that in the absence 
of strong opposition the legislation may become effec 
tive in the not distant future 

C. Speeding up the granting of rate increases under 
Section 5, following FPC investigation and hearings, 
Chairman Kuykendall, in his January 3 address, did 
not indicate any minimum time for clearing rate in 
creases under this section, but he did say “I suspect 
that we may find that a rate case under Section 5 can 
be processed in much shorter time than was eve! 
thought possible.” It seems likely that the tempo of 
FPC investigations can be stepped up, with company 
cooperation, so that not too long after the lapse of the 
six months period usually intervening between rate ap- 
plications under Section 4 and permission for such 
rate increases to be collected, the investigation could 
be completed and the rate increase become effective 
under Section 5. 

Won't Section 5 still make for lengthy hearings? 

It has been the custom of pipeline companies ap 
plying for rate increases under Section 4 to anticipate 
the usual six months delay in collection by reflecting 
in their applications the increases in operating costs 
reasonably estimated to occur within this period 

In other words, the request for rate increases 1s 
based upon the situation as it would exist six months 


*On February 1958, the t S. Supreme Court granted a Writ 
f Certiorari in the Memphis case, agreeing to review the decision 
it now seems probable that a final decision, after appropriate 
hearing, will be handed down not later than June, 1958, when t 
resent term of the court will end 
D-21 





D-20 


..- delay under Section 5 will 
shrink in actual practice... 


after the application was filed. There seems to be no 
reason why such anticipated changes in costs could 
not legitimately and practically be carried forward to 
comprise a period longer than six months, perhaps up 
to a maximum of a year. 

The relative determinability of pipeline costs, chief 
among which is the cost of gas (readily determinable 
for any period by reference to the contracts with pro- 
ducers) makes such forward looking feasible in the 
case of the pipeline industry. The views expressed in 
this paragraph were suggested by the chief executive 
of a large retail gas distribution company and there- 
fore seem deserving of serious consideration. 


Could it be just as speedy as Section 4 is now? 


The “many years” of delay in making rate increases 
effective under Section 5, so dismally reported in the 
newspaper stories, will probably shrink in actual prac- 
tice to something much less disturbing. 

Considering the intensive efforts that pipelines will 
make to supply all needed information to support de- 
sired increases, expressed intention of the FPC chair- 
man to cooperate in obtaining a decision as soon as 
feasible, and the improbability of serious opposition 
to such rate increases (particularly where it is evident 
they are needed to attract financing necessary for ex- 
pansion to meet increasing gas needs of the consum- 
ers) it doesn’t seem unlikely that Commission deci- 
sions under Section 5 may be forthcoming within a 
year after initiation of the case, and perhaps not too 
far beyond the six months period that has been more 
or less customary for initiation of collection of in- 
creased rates in the past under Section 4. 

Accordingly, there seems little reason for present or 
prospective investors in gas pipeline securities to be 
seriously disturbed over the impact of the Memphis 
decision on the ability of the industry to obtain justi- 
fied rate increases in the future with reasonable 
promptness. 

Either the Memphis decision will be reversed, or 
remedial legislation enacted, or, failing both of these 
remedies, it’s probable that procedures will be de- 
veloped for reasonably prompt action by the FPC to 
increase rates under Section 5. 


Can Section 4 still be used? 


Until final decision is reached in the litigation, FPC 
has made it clear that it intends to follow previous 
procedure and permit rate increases to be collected 
under Section 4. Two such rate increases have been 
so permitted since the Memphis decision was handed 
down. In his address to the analysts, Chairman 
Kuykendall said that the commission did not recog- 
nize the Memphis decision as “final or binding in any 
manner at this time,” although he stated the Commis- 
sion had not ignored the possibility that the decision 
may become so and had accordingly provided that 
the affected pipeline companies must furnish a bond 
for 100 percent of the rate increase to insure refund 
to customers should this prove necessary. 

It is to be hoped that the Commission may find it 
desirable and feasible (both legally and practically) to 
enter orders under Section 5 as soon as possible after 
completing their investigations, in all rate cases that 
they act upon in the interim pending final decision in 
the Memphis litigation. 

In that event the Commission would act dually; 
first, to permit collection of the rate increase, under 
bond, pursuant to Section 4, and second, to authorize 
a similar increase under the Section 5 procedure. 
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In the event that the U. S. Supreme Court supports 
the Memphis decision, this should limit the period 
when refund of the increase collected might have to 
be refunded to the interim between initiation of col- 
lection and the entry of the Commission’s order under 
Section 5. Otherwise, in the two recent cases, and in 
future cases, refunds might, under such circumstances, 
become necessary not only for the above described 
interim period but for a subsequent period extending 
at least to the time of the final decision in the litigation. 

What about refunds? 

Referring to (2) above, as to the matter of possible 
refunds of rate increases that have been collected in 
the past under the Section 4 procedure, we are con- 
fronted with a problem somewhat more difficult of 
solution. 

Chairman Kuykendall, in his January 3 talk, stated 
the total amount of rate increases presently being col- 
lected under Section 4 procedure subject to possible 
refund was about $217,000,000 per year and that the 
total amount subject to refund — for the total time 
that all suspended rates had been in effect — was ap- 
proximately the same amount. 

But he pointed out also that “it may rather logically 
be contended that all rate increases obtained at any 
time since the passage of the Natural Gas Act, by uni- 
lateral rate filings under Section 4, are a nullity and 
must be refunded, with the possible exception of those 
cases which were settled by agreement of all parties 
and with approval of the Commission.” 

This last sentence opens a truly wide vista of re- 
fund obligations. No amount was mentioned in rela- 
tion to these possible additional refunds and it is diffi- 
cult to hazard a guess what they might come to, but 
the assumption is inescapable that this amount must 
be of substantial magnitude and probably far exceeds 
the amounts involved in present rate suspension. 


What, then, is likely to be the impact on the industry 
if the adverse decision is upheld and such refunds 
become necessary? Can Congress help with new 
legislation? 

Remedial amendatory legislation by Congress can 
be of no help here, since it would not operate retroac- 
tively to validate previous rate increases. Nor can the 
speeding up of rate increase procedure under Section 
5 give relief as to refund obligations since it relates to 
future, and not past rate increases. Therefore, the sole 
remedy seems to lie in the area of legalities; first, to 
obtain a reversal of the Circuit Court decision and, 
failing this, to obtain some other form of legal relief. 


What form might such other relief take? 

In his January 3 address, Chairman Kuykendall 
mentioned the possibility of invoking constitutional 
provisions prohibiting confiscation of property to pro- 
tect the pipeline companies affected from the require- 
ment to make refunds that would bring about bank- 
ruptcy and thus prevent them from rendering neces- 
sary service to the public. Even though impact of the 
refunds fell short of causing bankruptcy, credit might 
be affected so adversely as to prevent financing neces- 
sary to expand and render necessary service. 

Mr. Kuykendall also suggested that a pipeline com- 
pany might be entitled to have “a quantum mercuit 
recovery for gas delivered,” i.e., to receive a fair price 
for the gas that would constitute, in effect, a rate in- 
crease. It appears that none of these legal approaches 
were discussed or considered in the Memphis decision. 


What possibility is there that some pipeline compan- 
ies may become bankrupt? 
Mr. Kuykendall concluded his remarks on the re- 
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fund aspect of the matter by saying, “I find it difficult 
to believe that the Memphis decision will ultimately 
cause the bankruptcy of an important part of the natu- 
ral gas pipeline industry and thereby prevenj the pub- 
lic from getting the natural gas service it needs and 
deserves.” The situation is quite unusual in that the 
apparent conflict between buyers and sellers of the gas 
as to the price of the product may not be a strenuous 
one. This is true because these buyers have a keen in- 
terest in the availability of sufficient gas to meet their 
needs and are therefore willing to pay an increased 
price for gas where this seems necessary to attract 


...away must be found to grant 
warranted rate increases. . . with- 
out unreasonable delay... 


dates; viz., October 24, 1957, (four months ago and 
not long before the Memphis decision); at December 
31, 1957, (when the Memphis decision had been in 
existence for over a month but was just beginning to 
receive front-financial page publicity), and, finally, 
at January 24, 1958. 

10/24/57 12/31/57 1/24/58 

Average price of 6 





capital to make the needed quantity of gas available. listed pipeline stocks . . . . $33.21 $35.50 $36.81 
So, there remains the further possibility that if legal Average price of 6 sete states ae 
remedies fail, settlements of refund claims may be unlisted pipeline stocks . . . 24.22 23.02 26.37 
; pmenceg 12 . a ” Average price of 12 
worked out on bases that will not be sufficiently bur- publicly held pipeline stocks. . 35.88 33.74 37.9] 





How 


densome to affect financibility of pipeline expansion. 

The amounts so involved might well be such as the 
pipeline company could afford to pay without exces- 
sive burden on earnings or assets, and the payments 
could probably be scheduled so as not to interfere 
with needed expansion and normal operations. 

Impact of refunds may also be cushioned, in some 
cases, as pointed out by Chairman Kuykendall in his 
address, by the right of the pipeline company to re- 
ceive refunds from other pipelines from which it pur- 
chased gas. 

Also, price refunds will automatically entitle the 
pipelines to appropriate refunds of income taxes for 
all “open” years in which the tax liability is still sub- 
ject to adjustment. 

It might be worth exploring to see if the possibility 
of refunds being required with respect to rate increases 
granted since inception of the Natural Gas Act and no 
longer in suspension could not be limited to the periods 
of suspension involved in such increases, by some ap- 
propriate present action of FPC designed to make the 
finalization of these increases in the past effective as 
increases granted pursuant to Section 5. In other 
words, determination of FPC finalizing the increases 
under the Section 4 procedure would, by such action, 
also become effective as similar rate increases under 
Section 5. 
do these possible refunds affect investments? 

Despite possibilities of relief and the impressive 
arguments —to the effect that, under circum- 
stances such as these, it is inconceivable that a way 
cannot be found to work out a conclusion in an ami- 
cable and reasonable manner — the threat of possible 
refund obligations of great magnitude will necessarily 
overhand the industry until some effective remedy is 
discovered. The importance of this threat will naturally 
vary with each pipeline company according to the 
amounts of Section 4 refunds that may be involved, 
considering both rate increases presently in suspension 
and increases finalized prior to the Memphis decision. 

Impact on the common stock prices, as well as fu- 
ture financibility of the various companies may, in the 
future, vary according to the maximum and minimum 
amounts that the investment fraternity and investors 
estimate each pipeline may be required to refund. 


How has the market reacted to the Memphis decision? 


Th old adage as to the “proof of the pudding” 
seems applicable in evaluating the impact of the 
Memphis case on the pipeline industry and its securi- 
ties. So let’s see what American investors and their 
advisers in the investment fraternity have done (up to 
January 26) to reflect such impact in the prices of 
pipeline common stock equities. 

For this purpose the table above compares the aver- 
age price of several pipeline company stocks at three 
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Between October 24 and December 31, 1957, the 
average for the 12 stocks declined 6 percent, but for 
the subsequent period this average rose 12 percent, 
which compares with an increase of around 6 percent 
for the 50 combined stock average of the New York 
Times for the same period. 

For the entire three months, pipeline stocks showed 
an average increase of 6 percent. The trend in these 
stocks was fairly consistent in that all but one showed 
declines during the first period; all of them showed in- 
creases in the second, and all but four came out at 
January 24 ahead of their level three months earlier. 
This relatively uniform trend seems to indicate the 
market is not giving very material significance to vari- 
ations in the amounts of possible refund obligations 
as between the affected pipeline companies. Perhaps 
these market valuations don’t reflect all the necessary 
pertinent information and action in stocks of the indi- 
vidual companies and may vary more widely in the 
future, after the individual maximum possible refunds 
are known, but to date the market certainly hasn't re- 
flected panic fear as to the outcome of the spending 
problems. 


How would you sum up the impact of the Memphis 
decision? 


All responsible parties seem to agree that a way 
must be found to grant warranted rate increases to 
pipelines without unreasonable delay and also to 
avoid affecting the credit of the industry and the at- 
tractiveness of its securities sufficiently to interfere 
with the orderly financing of necessary expansion. 

While it cannot be disputed that the Memphis case 
poses serious industry problems, particularly in re- 
spect to refunds or previous rate increases, there 
seems, on the whole, and considering the many 
“strings to the bow” that appear to be available for 
possible remedial action, to be justification for a mod- 
erately optimistic attitude toward the pipeline busi 
ness and its securities. 

But this is far from warranting an attitude of com- 
placency. All the ingenuity of the industry, the invest- 
ment fraternity, regulatory bodies, and their respec- 
tive learned counsel are sorely needed if a favorable 
legal conclusion is not forthcoming. These efforts are 
also needed to make the most effective possible pre- 
sentation of the case to the U. S. Supreme Court if the 
writ of certiorari is granted. 

It is far better that all concerned approach the mat- 
ter in expectation of an unfavorable final court deci- 
sion and thus stimulate the development of effective 
alternative solutions, than to proceed on the basis of 
a fancied security, only to find themselves disap 
pointed in the legal outcome and with no effective 
alternative solutions for the serious problems involved 

x*** 
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This is how the west approach 
looked before shot hole 

drilling started. Churn drills on 
barge are moving in for wet 
ditch. The sheer rock face had to 
be graded to a uniform 

slope into the water. 


At a point on the Trans-Canada Pipe Line 

the Winnipeg River separates into three channels, 
the flow rate is as great as 18 mph, 

and terrain is of hard granite, making the... 


KENORA CROSSING ATOUGH ONE! 


THE PIPELINE ENGINEER, March, 1958 


P 615.371. 








weSsT 


APPROACH WEST 


CHANNEL 
~— 64 











WEST ISLAND 


te) a Spe 


MIDOLE 
CHANNEL 





PIPELINE o=mmmmmm 


; EAST ISLAND 


GROUND ~~ 


EAST 
APPROACH 
| 















WATER — —— 








CILLA TE 


Leslie Orr Rowland 


THE OPERATING LOOP for the 
most difficult dual-line water crossing 
on what will be the longest natural gas 
pipeline in the world was completed in 
four months under the triple channel 
of the Winnipeg River near Kenora, 
Ontario. This was on the publicly- 
owned section of the Trans-Canada 
pipeline, being built by Northern On- 
tario Pipe Line Crown Corporation 
under private contracts. When finished 
next fall it will be leased to Trans-Can- 
ada Pipe Lines, Ltd., with an option to 
purchase over a long term. The second 
loop of the crossing had been laid, ex- 
cept for one section, a month later at 
the end of January, but completion 
was held up by ditching problems of 
this last water section. 

Designed by Kenneth E. Britain, 
project manager of Trans-Canada, the 
Winnipeg River crossing was let to 
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Canadian River Construction, Ltd., of 
Vancouver, an affiliate of Morrison- 
Kundsen of Boise, Idaho. Vernon Gay- 
heart was construction superintendent 
and John Pierce rock ditch foreman. 
W. Woodworth was project manager 
and J. C. Minyard general superinten- 
dent. 

Unique feature of the crossing was 
the division of the river at this point 
into three separate channels, with ex- 
tremely fast flow rates varying from 
12 to 18 mph. The entire terrain is igne- 
ous granite, hardest and most homo- 
geneous rock formation known any- 
where in the world, with no fracture 
planes. The bed of each channel was 
found to be rough and craggy, with 
cliffs and ledges. 

Each land approach on the outside 
channels consisted of an overhanging 
cliff rising sheer out of the water to a 
height of 200 ft on the west approach 
and 300 ft on the east approach. 


Profile of Winnipeg River crossing at Kenora, Ontario, Canada. 


Separating the channels are two 
islands, both of the same solid granite 
rock as the rest of the crossing. The 
east island had one sloping approach 
on the west side, on the center chan- 
nel, but the east approach, facing the 
east channel, rose in a considerable 
overhanging crag to a vertical height of 
more than 100 ft. The west island had a 
200-ft cliff on the east side, facing the 
center channel, and a more gradual 
approach on the west side, facing the 
west channel. 

All approaches had to be graded 
down for a gradual even slope into the 
water, including 500 ft for each main- 
land approach. Right-of-way had to be 
cleared for 100 ft in width to accommo- 
date dual 30-in. lines. Total length of 
the crossing was 3200 ft for each line, 
or 6400 ft of pipe altogether from 
bank to bank. Tie-in at each side was 
made just above the water line. 

Average depth of water was 35 ft 
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during the job, and the side walls of 
the channels were almost vertical to 
the channel bed, due to the nature of 
the terrain. This is normal ground 
structure for the Precambrian Shield, 
but it was the first time in Canadian 
pipelining history that such a long 
crossing had been laid in such deep 
water in this kind of ground. 

Each line in the east channel re- 
quired 440 ft of pipe, the center chan- 
nel 260 ft, and the west channel 430 
ft. At two points on the islands the 
contractor was able to find enough 
level space to grade an extra 100 ft in 
width to provide staging areas to make 
up the pipe sections. 

General Design 

The crossing was designed to con- 
form to the requirements of the 
Dominion Department of Public Works 
for pipelines laid under navigable 
rivers, providing for a minimum of 
three feet of cover in the solid rock. Ac- 
tually, because of the very heavy ma- 
rine traffic on the river in the sum- 
mer vacation season in this popular 
resort area, the ditch was drilled to a 
depth of six to eight feet below the 
river bed so there would be ample mar- 
gin of safety. This was also a precau- 
tion against silting up during the pull- 
ing of the various sections, as the river 
carries a heavy volume of effluent from 
a large pulp and paper mill in the in- 
dustrial section of the town of Kenora, 
one mile upstream from the crossing 
site. 

Pipe was supplied in 0.500-in. wall 
thickness. API specification SLXS52. It 
was coated with hot coal-tar primer 
enamel and asphalt coating. Inner 
wrap was of glass fiber and the outer 
wrap of impregnated asbestos felt. As- 
phaltic-type rockshield was taped on 
with steel bands as a reinforcing outer 
wrap, and wood lath lagging was wired 
on between the reinforced concrete 
split-collar river weights, which 
weighed 6200 Ib to each pair. 

The two ditches were drilled to suf- 
ficient depth to provide 30 in. of cover 
in the land areas, and the lines were laid 
out 50 ft apart. 

Plan of construction as set up by the 
contractor was to drill the north line 
ditch first, so there would be a reason- 
able chance of tying-in this loop before 
any risk of shut down due to winter 
weather. Both wet ditches had to be 
drilled in each channel, however, be- 
fore the first string could be pulled, be- 
cause of the risk of damage if ditch 
was shot with pipe in the other ditch. 

The east approach and the east side 
of the east island were drilled first, of 
the dry ditch, while the east channel 
and the west channel were drilled con- 
currently with churn drills mounted on 
welded steel pontoon barges. On each 
land location one twin drill was set up 
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Looking east across east island from west island shows comparative height of land areas. This 
pipelayer is holding an airdrill by means of a winch line. 


on the sideboom of a pipelayer. Work- 
ing space on the rugged terrain was 
only enough for one unit on each side. 

The work program was laid out so 
that three twin units were employed 
continuously, moving progressively 
across the job from the east approach 
to the west approach. To start with, 
one unit was on the east approach, one 
on the east side of the east island, and 
one on the west side of the east island. 
One extra unit, a light-weight self- 
tracked drill, was anchored by another 
pipelayer with a winch line on the steep 
east face of the west island. A 600 cu 
ft compressor was used to supply air 
for each set of drills. 

Access to the entire job was exclu- 
sively by water, including the land ap- 
proaches, for the first few weeks, as 
main line construction did not reach 
this point until half-way through the 
crossing job and the right-of-way was 
impassable. Water transportation was 
the only means of access to most of the 
job at all times. Almost every available 
rental boat in the area was used to 
carry men and supplies to floating 
wooden docks, which were anchored by 
wire lines at some of the approaches, 
or to rough rock landing stages at other 
points. Nearest public dock was one 
mile downstream, and this was used as 
the embarkation point for the entire 
fleet, including the big barges that car- 
ried pipe across to the islands 


Drilling and Shooting 

The spread moved in on August 18, 
1957, and in the first week drilled and 
fired 1000 shot holes and moved 3000 
yards of rock. In this time the first 26 
ft in vertical depth of the rock cliff on 
the east land approach had been drilled 
off and cleared away. Several bulldoz- 
ers were kept busy moving shot rock 
and a backhoe and dragline were used 
to clam out the ditch after shooting. 
The backhoe had to be anchored by a 


pipelayer and a winch line on the steep 
slope. 

Tungsten carbide drilling bits were 
used throughout. Shot holes were 
drilled on four-foot centers for the 
land ditch, staggered in parallel lines 
across the width of the ditch. Shooting 
was done with primer cord and 75 per- 
cent forcite. The rock was found to 
shoot satisfactorily with this high 
powered dynamite, and most of it broke 
up into fairly small pieces in spite of 
the absence of any fractures to help it 
Every slope had to be cleared com 
pletely down to grade, so no fill re 
mained on any part of the right-of 
way. Dynamite all had to be trans 
ported by boat, in small quantities, and 
was carried from the landing stages by 
human “mule trains” up the slope to 
the stockpiles. 

The wet ditch was handled by three 
drilling barges, each carrying two per 
cussion churn drills with 18-in. strokes 
One was placed in the east channel 
and two in the steeper and deeper west 
channel to start with, and two finished 
off in the center channel. 

Shot holes were all drilled to a mini 
mum depth of 14 ft into the river bed 
to ensure enough break-up on the first 
shot to guarantee the minimum depth 
of finished ditch. Total depth of holes 
below the water surface was as much 
as 56 ft because of substantial varia- 
tions in the depth of water from the be- 
ginning to the end of each working 
week at the pulp mill. The mill shut 
down for two days at the weekend so 
that the water was normally shallowest 
on Monday and then increased in depth 
and flow through the week to Friday 
evening. The barge-mounted drills were 
steam-powered, with wood-fired 
boilers. The dragline was mounted on a 
barge to clean out the center portion of 
each channel. 

Shot holes in the river bed were 
drilled on six-foot centers, cased with 
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Front tractor holds a backhoe on a winch line while 


6-in. well casing. loaded with 75 per- 
cent forcite, the casing pulled and the 
holes shot simultaneously with Prima- 
cord in as large a group as feasible 

Shooting was a slow job, as the 
barges had to be moved away to a safe 
distance of half a mile or more with tug 
boats and moved back again after the 
shot. The guy wires that anchored 
them to the shore had to be cast off 
each time and attached again. 


Pipe Make-Up 

Grading on the east island had to be 
completed before any pipe could be 
strung, because of the narrow work- 
ing space and the risk of damage to 
pipe from ditch shooting with pipe on 
the staging area. Weather remained 
exceptionally good, with higher tem- 
perature and much less snow than nor- 
mal for the Kenora region. There was 
no snow at all until the second week in 
November and it never reached a 
depth of more than two or three inches 
up to Christmas, when the last pull had 
been completed. Temperature dropped 
considerably below zero on several oc- 
casions, but only for a day or two at a 
time, and the mean temperature from 
mid-October to mid-December was 
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cleaning out ditch that has been shot. 


around 20 F. 

Pipe had to be heated for welding, 
and cold-weather coating was used. 
Make-up proceeded satisfactorily and 
was almost completed by November 
15. River weights were attached on 
10-ft centers, bolted, and banded with 
steel tapes 

he first water crossing section was 
pulled on October 22, comprising the 
440 ft under the east channel, It was 
made up in four sections, and as each 
section was walked in the next section 
was welded on the east slope of the east 
island. Weighing approximately 1000 
lb per ft with river weights in place, 
each section was carried down the 
slope by five pipelayers and walked 
into the water, while two anchor-trac- 
tors pulled with a medium-size cable 
from the east land approach. This ap- 
proach section was already in place, 
with valves set, and the tie-ins were 
made immediately 

At this time the ditching had been 
completed under the east channel, dry 
ditch was finished over the east ap- 
proach and both islands and up the 
north side of the west approach. Wet 
ditch was proceeding slowly and pain- 
fully in the very hard west channel with 


Pipe sections made up, ready to be walked into the channel by the big pipelayers seen in the 
background. 


two barges, and ditching was started in 
the center channel with one barge. The 
west channel presented special prob- 
lems, as some hard-core strata were so 
tough that shot holes took up to 48 
hours to drill. 

Between then and November 22 the 
lines were laid across the islands and 
up the west approach, where the dry 
ditch on the south side was the last of 
the land ditch to be completed. West 
channel ditching for the north (op- 
erating) loop was completed the fol- 
lowing week and this line was pulled 
in sub-zero weather. The center chan- 
nel was completed and both the lines 
pulled and tied in by December 20 so 
that gas could be delivered to Kenora. 
Four sections were used for the west 
channel loop and three each in the 
center channel. 

Backfilling was largely completed, as 
the lack of snow made this a feasible 
operation, but clean-up was left to be 
finished next summer with a partial 
crew. 

[he north loop, which is carrying 
the gas, was pigged and purged and 
tested out between December 20 and 
the end of December, but the spare 
south loop still had a gap for the west 
channel at the end of January, as the 
ditch had to be re-shot for full depth 
Further delay was encountered in the 
last week of January when it was dis- 
covered that the strong 18 mph cur- 
rent was washing backfill into the 
ditch. At that time it was calculated 
that the pull could not be attempted 
before early February and might not 
be completed until some time in the 
second half of the month. 

Among the minor weather hazards 
in the later fall and early winter was 
the development of early morning 
ground fog on the water, due to night 
condensation from the low tempera- 
ture. The channels were carefully 
buoyed to avoid risk of collisions, and 
red lanterns were hung out in the 
foggy weather. Safety precautions were 
so well arranged that only one minor 
collision occurred during the entire 
job. 

Every weld was X-rayed. There were 
no field welding failures disclosed on 
the inspection. Testing was in progress 
and gas put through the line beyond 
Kenora before the end of the year. 

Vernon Flatte acted as chief inspec- 
tor for Trans-Canada, which had the 
contract for supervision and inspection 
on behalf of the Crown corporation 
An unfortunate sequel to the job, and 
the only fatality in connection with the 
whole four months’ work, was Mr. 
Flatte’s death in a tragic automobile 
accident when he was returning to his 
home in Idaho for the Christmas vaca- 
tion, just after the completion of the 
north loop of the crossing. xx 
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James P. Neill, president of the Pipe Line Contractors Association Curtis M. Smith, president, Southern Gas Association and vice presi 
opens the convention. At his right is Richard A. Gump, executive dent Tennessee Gas Transmission Co.; and Tom P. Walker, chairman 
secretary of the association. To his left are speakers D. A. Golden of the board, Transcontinental Gas Pipe Line Corp 


“CONTRACTORS PICTORIAL 


The meeting was in colorful 


Boca Raton, Florida 


Florida seems to have become a habit with members of 
the Pipe Line Contractors Association. For the third straight 
year they gathered for their conclave at the Boca Raton 
Hotel, and breaking only slightly with custom will meet in 
1959 at the new Americana Hotel on the Miami Beach strip 
A high all-around standard of excellence was maintained 
this year. Business sessions were of top caliber, and attend 
ance continued to rise (717 compared with 690 in 1957) 
Although a serious mien predominated, there was fun too, 
as some of these informal pictures indicate. 


A. S. Rairden, Wickwire Spencer Steel Division, Palmer, Mass.; Pau! 
Gallagher, Colorado Fuel & Iron, Wilmington, Delaware, and Abbott 
Sparks, The Petroleum Engineer, Dallas, Tex. 


Outgoing Pipe Line Contractors Association President 
James Neill (R) was presented with a model pipelayer desk 
set by J. J. Valentine, assistant domestic sales manager, 
Caterpillar Tractor Co. Five past presidents of the associa- 
tion also were presented with desk sets by Caterpillar. 


3" 
5 


< 


J 


The Price family: H. C. Price, Sr.. Joe, Harold, Jr., Julie, and Harold Ill, H. C 
Price Co., Bartlesville, Oklahoma 
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Mike Curran, M. J. Crose Mfg., Tulsa, Okla., R. H. Fulton, R. H. Fulton 
& Co., Lubbock, Tex., and Earl Allen, Associated Pipe Line Contrac- 


Allan Shivers and E. G. Morrison, Western Pipe Line, Inc., Austin, Tex. 
tors, Houston, Tex. 


Clyde W. Cook, Grove Valve & Regulator Co., Houston, Tex., and 
Ben Keller, Tennessee Gas Transmission Co. 





E. J. Mahoney, Jr., Bechtel Corp., San Francisco, and Charley Ice, 
H. C. Price Co., Bartlesville, Okla. 


A. S. Crutcher, Crutcher-Rolfs-Cummings, with Mr. and Mrs. Paul 
Ebauch, Cape Construction Co., Cape Girardeau, Mo. Mrs. Ebauch 
won the sterling silver service given as a door prize at the C-R-C 


hospitality suite. 


Howard Margerum, American Bosch, Newark; R. S. Jay, American 
Bosch, Detroit, Michigan, and F. J. Fetzner, Cleveland Trencher, 


Cleveland. 


+—€ George F. Roberts and W. J. Flaherty, Polyken Division, The 
Kendall Co., Chicago; Bill Hogan, convention consultant for Pipe 
Line Contractors Association, and Howard D. Segool, Polyken Division. 





Robert Thomas, River Construction Corp., Fort Worth, Tex., and 


Cecil Redding, Gulf States Asphalt Co., Housten; |. W. Dods, Trans- 
Robert Conyes, Conyes Construction Corp., San Pablo, Calif 


continental Gas Pipe Line Corp., Houston; N. K. McFarland, Lone 
Star Pipe Line Constructors, Dallas. 


Mr. and Mrs. Art Gray, Pittsburgh Coke & Chemical Co., taken on 


J. P. Neill, Western Construction Co., Dallas; Robert B. Leggett, 
their 19th wedding anniversary. 


manager, Boca Raton Hotel; M. E. Fearis, Caterpillar Tractor Co., 
Peoria, Ill. 


Barney Elscott, Cleveland Trencher Co., Cleveland; John L. Root, and 
Richard C. Graffagna, Barber-Greene Co., Aurora, Ill. 


A. L. Crumback, and Ralph Skinner, Canadian Equipment Sales Co. 
Edmonton, Alberta, Canada 


wr, 
" — 


Ed Peters, Huntington, West Virginia; #-—> 
Charley Ice, G. A. Reutzel, and R. E. Burgess 
H. C. Price Co., Bartlesville, Okla., and A. T. 
Chamberlain, Chicago Pneumatic Tool Company 
New York. 





PIPELINE CONTRACTORS 


Eugene Drysdale, H & L Tooth Co., Montebello, Calif.; R. E. Burgess, E. L. Henry, Crutcher-Rolfs-Cummings, Houston, and A. T. Maxwell 
and R. K. Shivel, H. C. Price Co., Bartlesville, and Richard Launder, Ohio Pipe Line Construction Co., Newark, Ohio. 
H & L Tooth Co. 


Don Coonan, Caterpillar Americas Co., Willowdale, Ontario; Roy Wayne Fowler, Fowler-Tatom Pipeline Contractors, Inc., Cotton Valley 
Price and Bill Cook, Engineers Limited Pipeline Co., San Francisco. La.; Milton Williams and Leon Brooks, Williams Pressure Service Co. 
Shreveport. 


Art Gray and J. E. Himmelrich, Pittsburgh Coke & Chemical Co., 
Pittsburgh 


W. B. "Bill" Haas, Northern Natural Gas Company, Omaha, Nebraska 
Felix Johnson, Trojan Construction Co., Oklahoma City, Okla.; A. T 
Chamberlain, Chicago Pneumatic Tool Co., New York 


+— John Caldwell, Pittsburgh Coke & Chemical Co., Pittsburgh 
Pa.; Ned C. Stearns, D. E. Stearns Co., Shreveport, La.; Mrs. S. A 
Taylor, Sharman, Allen, Gay & Taylor, Houston; M. W. Belson, D. E 
Stearns. 
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Coal Tar Coatings 


for Protection of Metals Underground 


PART 1 


N. T. Shideler 


Pittsburgh Coke & Chemical Company 
Pittsburgh, Pennsylvania 


PLACING underground of any metal structure, whether it 
be a pipeline, structural steel, tanks, oilostatic cable piping, 
or metals for other uses, immediately subjects the structure 
to a corrosive environment in almost every case. Unless the 
structure is being placed underground on the basis of a 
short time life expectancy, and it is not expected to be re- 
moved and reused in other type service, the structure should 
be protected or insulated against corrosion. 

Present day mounting cost of materials, labor, and con- 
struction demands that every precaution be taken to prevent 
frequent replacements of metals either above or below 
ground. Consequently, selection of proper coatings, ade- 
quate cleaning, and proper application of the coating, pos- 
sibly supplemented by cathodic protection, are a necessity 
in order to avoid expensive replacement cost or expensive 
cost for additional supplemental application of cathodic 
protection to protect metal. 


Underground Corrosion Problems 

It is necessary in designing a new facility to be placed 
underground or underwater to consider all factors contribut- 
ing to corrosion that may be encountered under these con- 
ditions. Some of these factors are: 

1. Density of structures in the area with consequent pos- 
sibility of stray currents and necessity for good protection of 
structure. Stray current areas are particularly serious in 
metropolitan and suburban areas where there are under- 
ground cables, surface railroads, power lines, water lines, etc. 

2. Good coating protection is essential in metropolitan 
and urban areas in planning gas transmission and distribu- 
tion lines, water lines, and oilostatic cable lines because of 
excessive cost of repairs and danger of breaks or leaks in 
lines. 

3. On pipeline river crossings, the need for adequate 
coating protection is essential to avoid leaks and costly 
repairs. 

4. Even on structures outside metropolitan and urban 
areas and away from other underground structures, there is 
corrosion from soil and stress effects of soils on coatings. A 
virgin soil may show very low corrosion effects On survey; 
however, once a soil has been disturbed by the installation 
of the underground structure, the same known non-corro- 
sive soil may become corrosive simply due to aeration and 
changes made by opening a trench and backfilling. 

5. In many areas where structures are placed under- 
ground, soils may have become highly contaminated with 
acids, alkalies, sewage, mine waters, or even petroleum oils; 
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all of which may cause solution or deterioration of the coat 
ing resulting in corrosion on the underground structures 
Structures placed either in fresh water or salt water must be 
protected against the destructive action of barnacles upon 
the coating, which would result in corrosion 

6. Operating temperature of the underground structure, 
such as gas pipelines, hot oil lines, steam lines, and oilostatic 
cable lines must be considered in selecting coating 

It necessarily follows, then, that any metallic structure 
placed underground where life expectancy is greater than 
two to five years must be adequately protected. It is true that 
such structures can be protected against corrosion by appli 
cation of cathodic protection only; however, in most cases, 
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FIG. |. Data illustrated here, typical of several studies made at pipe 
line level, show only slight variation of soil temperatures in relation tc 
atmospheric temperatures, and show why narrow-range enamels per 
form in service. 
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What are essential points? 





cost of installing of cathodic protection on a bare metallic 
structure and the current required to protect normally is 
exorbitant, In almost every case, it is far better for long life 
expectancy to apply a good coating that can withstand en- 
vironment and service, and supplement the coating with a 
small amount of cathodic protection sufficient to maintain 
the life of the structure. Thus, both coating cost and cathodic 
protection cost are held to a minimum. 


Coal Tar Coatings and Selection 

Although the points mentioned above are equally true for 
use of any coating underground, present consideration is 
proper use of coal tar coatings. It is not simply the selection 
of any inexpensive coating to combat what is apparently a 
mildly corrosive environment, but the selection of a coating 
that will protect the metal under the most severe conditions, 
because the corrosive condition quite frequently changes in 
later years. 

Stability, corrosion resistance, and long life of coal tar 
coatings have been established through more than 40 years 
of use in the United States alone for the protection of metals 
underground and underwater. It is quite true that in some 
cases improper selection, poor metal preparation, and care- 
less application of the coal tar coatings have resulted in 





FIG. 2. Laboratory exposure of enamels, without reinforcing or 
bonded felts on 4-in. pipe. 


1. Upper left: Narrow-range enamel, 2 hr at 180 F. 

2. Upper right: Moderate-range enamel, 6 hr at 180 F. 
3. Lower left: Normal wide-range enamel, 24 hr at 180 F. 
4. Lower right: Hot pipeline enamel, | week at 180 F 


criticism to the extent that it has been said that coatings 
have deteriorated. 

Actually, the coating in most cases has not deteriorated, 
but has been moved by outside forces from the surfaces of 
the structure or from areas of the structure to the extent that 
bare metal has been exposed, indicating loss of protection 
Thus, with knowledge of the performance characteristics of 
various types of coal tar coatings and underground condi 
tions that may exist, proper selection can be made of the 
coating to be used, which, together with proper cleaning and 
application, will insure protection of the metal. 

Of the points enumerated, the following are the ones most 
necessary to consider when selecting the proper coal ta! 
coating: 

1. Nature of soils and contaminants in soils around the 
buried structure. 

2. In-service operating temperature of structure, 

3. Atmospheric temperature at time of application and 
during installation 

4. Immersion in fresh wate! 

5. Salt water immersion 
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FIG. 3. Narrow-range enamel with glass inner wrap on 26-in. 


pipe, 6 years in service where gas and pipe temperature was 
approximately 128-133 F. 


Previous publications have shown that there are two types 
of coal tar coatings: (1) Coal tar enamels that must be 
heated and applied hot to the metal structure, and (2) cold 
applied coal tar coatings that can be applied by brush, spray, 
or roller application without the addition of heat. These two 
types must be discussed separately. 


Hot Applied Coatings 

rhere are many varieties of hot applied coatings, all pro- 
duced either from straight coal tar pitch and mineral filler 
or from coal digestion pitches and mineral filler. The latter 
products have previously been described as consisting es- 
sentially of a combination of coal tar pitch, coal tar oil, and 
bituminous coal processed to a stable pitch of specific soft- 
ening point and penetration to which is added mineral filler 
to produce the final hot applied coating. 

These hot applied coatings have been divided into three 
main groups, which have been given the non-commercial 
names of “narrow-range” “moderate-range” and “wide- 
range” enamels. Of course, each manufacturer is producing 
one or more products that fall into each group. For the sake 
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FIG. 4. Narrow-range enamel with glass inner wrap, on 26-in. pipe, 
7 years in service, where temperature of gas and pipe was approxi 
mately 130 F. 
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of clarity with regard to specifications and characteristics, 
Table | gives standard specifications for one of the narrow- 
range, one of the moderate-range, and three of the wide- 
range enamels. It is of particular importance to note in the 
specifications the softening points, penetrations, cold test 
temperatures, and sag test temperatures, for these are the 
governing factors in making proper selection for use of 
specific products. 

First, consider the temperature range through which 
these coatings may be used. The “narrow-range” enamel 
has a softening point usually between 190 and 200 F. 

The sag test is at 120 F and cold cracking test tempera- 
ture is at 30 F (atmospheric temperatures). This means that 
coating exposed to an atmospheric temperature above 120 F 
will have a tendency to sag or run from a vertical surface. 
It will do this slowly because movement characteristic is due 
to what is termed “cold flow” of the coating. This is best in- 
dicated by the fact that although the coal tar pitch used for 
the production of the coating is a hard, brittle pitch at room 
temperature, a piece of it left exposed at room temperature 
over a period of time will flatten out, lose its sharp edges 
and shape. This is “cold flow.” 

The same coating applied to metal and exposed to atmos- 
pheric temperatures below 30 F is very apt to crack and dis- 
bond from the metal. This is largely due to the inflexibility 


FIG. 5 and 6. Narrow-range enamel with tar-saturated felt 
wrapper, on 30-in. gas line in service 7 years, where gas and 
pipe temperature was approximately 132 F continuously, on 
hot side of compressor station. 
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Effect of temperature. 





of the coating with rapid changes of temperature and to the 
fact that the coefficient of expansion and contraction of the 
coating is approximately 10 times the coefficient of steel 
As a consequence, under rapid cooling temperature, which 
might be referred to as “shock” changes, the coating shrinks 
so much more than the steel that too much stress is set up in 
the coating and it cracks and disbonds. 

Thus far, in referring to this narrow-range enamel, ref 
erence is made only to the actual testing temperature. Mini- 
mum atmospheric temperature that coating is exposed to 
normally is of importance, only while structure is being 
coated and subsequent to backfilling around the coated 
structure, as ground temperatures rarely fall below freezing 
in winter 

There are a few unusual exceptions to this, such as a 
low-pressure distribution gas line leading off from a high- 
pressure gas line. It is not uncommon to have the reduc 
tion in pressure cause a refrigerating effect on the small 
line. The high temperature to which the coating is exposed 
is more critical. The narrow-range enamel, as applied to 
pipe and tanks where it is reinforced by a wrapper of tar 
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FIG. 7. Temperature range chart for handling, installation, and under 
ground service of coal tar enamels. 


saturated asbestos felt, may be exposed for a few days 
aboveground to temperatures as high as 140 F, without 
damage; however, this same coated structure at a constant 
operating temperature of 120 F or higher may have bare 
metal exposed after a few months of service due to the 
slow “cold flow” of the coating. Although the test tempera 
ture is 120 F, it has been shown by actual applications that 
the maximum operating temperature of gas or products lines 
underground for a narrow-range enamel should not be more 
than 110 F. Fig. 2, 3, 4, 5, and 6 show the effect of too high 
an Operating temperature. 

Explanation of the effects of high and low operating tem 
peratures on the narrow-range enamel can be applied equally 
well to other hot applied coatings. Thus, Fig 
graphic representation of the safe temperature that may 
be used with each range Of enamels. The barred blocks 
show safe handling temperatures for the atmosphere. Cross 
hatched blocks show safe operating temperatures of the 
coated structure either underground or when exposed to the 
atmosphere undisturbed by handling or movement. In othe: 
words, the moderate-range enamel can be handled safely be 
tween atmospheric temperatures of 32 to 140 F. Normal 
wide-range enamel may be handled safely between 20 and 
160 F, whereas the hot pipeline enamel can be handled 
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Nature of soil important. 


safely from approximately 40 to 180 F. In service, operating 
temperatures that the same coatings can stand are 0 to 130 F 
on the moderate-range enamel; minus 20 to 150 F on the 
wide-range enamel, and 0 to 180 F on the hot pipeline 
enamel. 

Specifications given in Table’ 1 are for five different 
standard products; ability of the manufacturer to produce 
coatings from coal-tar pitch having a variety of character- 
istics with regard to penetration, softening point, and tem- 
perature resistance. The coatings are resistant to mmmeral 
acids and alkalies of any concentration that would be found 
in soils, even with spillage of acids and alkalies in the soil. 
None of these hot applied coal tar coatings is resistant to 
aromatic solvents and materials of this type. Thus, the 
coatings on metal underground would be dissolved by a 
high concentration of such materials spilled into the soil 
around the coated structure sufficient to remove the coating 
and permit corrosion. 

The narrow-range enamel is quite resistant to crude pe- 
troleum and petroleum products; thus, soils contami- 
nated with petroleum products would have no effect on nar- 
row-range enamels. The moderate-range enamels are re- 
sistant to light concentrations of petroleum oils in 
soils but cannot stand heavy concentrations as would 
occur from a_ serious overflow of petroleum from 
a tank. Wide-range enamels are less resistant to petro- 
leum products, with the exception of the hot pipeline 
enamels, which are similar to the moderate-range enamel 
in petroleum resistance. Thus, if a very high concentration 
of petroleum or petroleum products is in the soil, it is well to 
take this into consideration. If the coating is shielded with 
tar-saturated asbestos felt, the felt serves to reduce the attack 
of petroleum oils on both the moderate and wide-range 
enamels 

Enamels are completely resistant to fresh water or sea 
water attack as well as mineral salts in water. All coatings 
exposed in salt water, where barnacles are prevalent, are 
damaged by the growth of barnacles on the coatings. Thus, 
if any of the coal tar coatings are used in salt water where 
barnacles are prevalent, the coating system must be protected 
in some way, such as with a concrete shield, in order to 
prevent peeling of the product by barnacle shells. 

Nature of the soils in which the buried coated structure 
is placed has some bearing upon selection of coating. It 
has been indicated that corrosiveness of soil in all cases 





except from aromatic product spillage has no effect upon 
coating. Two conditions of soils do materially affect coat- 
ings, however. Certain soils, usually clays of one form or 
another, in areas where at certain periods of the year the 
soil dries out and has a tendency to stick tightly to the 
coating on the coated and wrapped structure, may exert 
stresses on the coating system and displace them to such 
an extent that bare metal may be exposed in small areas 
and the coating drawn into ridges or thick areas, unless 
proper shielding is used, like gunite or rock shields. This 
action normally is termed “soil stress” and is the result of 
adhesion of the clay to the coating and the clay passing 
through alternate stages of water saturation to complete 
drying out. Narrow-range enamel has very good resistance 
to soil stress when the underground operating temperature 
is below 90 F. The coating is hard, firm, and not easily 
displaced. Moderate-range enamel and normal wide-range 
enamels are both able to resist this soil stress at underground 
temperatures of approximately 110 F and 130 F, respec- 
tively. Hot pipeline enamel is quite hard, has practically 
no cold flow at moderate temperature, and is an excellent 
coating to use even at temperatures as high as 160 F in 
high stress soils. 

A second soil condition that must be taken into considera- 
tion with underground structures is the area where the struc- 
ture is in rocky soils. In this case, there is always the danger 
of sharp corners of stone and other hard objects in the soil 
pressing against the coating, which eventually may cut 
through the coating to the bare metal. Rocky backfill is not 
a serious condition, provided proper shielding is given, par- 
ticularly where supplemental cathodic protection is used. 
The usual areas of penetration are small, and, as a conse- 
quence, require little current to protect exposed areas. 

If the underground structure is at ground temperature, 
danger of penetration of the coating by rocky backfill is 
not serious, because coatings at normal ground temperature 
have high resistance to pressure. However, if the structure 
is constantly at elevated temperatures such as are given in 
Fig. 7 for maximum in-service temperature, the coatings are 
softer and can be penetrated more easily. Use of_tar-satur- 
ated asbestos felt as an outside wrapper materially helps in 
protecting the coating both from the standpoint of soil 
stress and penetration. Hot pipeline enamel, of course, 
is especially good both for soil stress and poor backfill 
conditions. 


FABLE 1. Typical Specifications, Coal Tar Hot Applied Coatings. 


Narrow-range 
Enamel 


Specific gravity 25 C 145-155 
Softening point F ASTM D-36 
Penetration ASTM—D-5 

100 g., 5 see., 77 I 


200) g., 5 see., 7 
“a 


‘ 
Og... 5 see 151 
Ash, mineral filler 

Percent by weight 


Sag test 
7 hours at 120 | 
7 hours at 140 I 
24 hours at 160 | 
24 hours at 180 | 


Cold cracking test 
5 hours at 30 F 
5 hours a 0} 
5 hours at -10 F 
5 hours at -20 I 


\ 


\one 


Spark test 
10,000 V 
Low Amp None 


Moderate-range 
k:namel Enamel (1203-4 Enamel 


Wide-range Enamels 


Normal Wide-range AWWA Enamel Hot Pipeline 


yw) 1 40-1 50 1 40-1 59 1. 40-150 


195-205 220 min. 220 min 240 mit 


7-11 10-20 


15-55 


None 


None None 


PIPELINE ENGINEER, March, 1958 





Metal must be primed. 





In speaking of hot applied coatings, it has been assumed 
that everyone is familiar with the application of these 
coatings. Hot applied coating will not bond to thick metal- 
lic surfaces without the use of a primer. Thus, the primer 
becomes a part of the coating system. Each of the hot ap- 
plied coatings has its own specific primer made by cutting 
back with coal tar solvent the same pitch as is used in the 
enamel, so that the primer can be easily applied by brush, 
spray, roller, or machine application at normal temperatures. 

The primer acts as an insulator on metal surfaces in such 
a way that when hot coating is applied to the primer, surface 
of the primer melts and flows into the coating to establish 
a bond between the metal and the coating. 

It is essential that at least a commercially clean metal 
surface is prepared for application of the primer and subse- 
quent application of enamel. It is aiso essential that reason- 
able care be exercised in the application of coating to be sure 
that it is applied properly, bonded to the metal, and applied 
in uniform thickness. These are only normal precautions 
that would be necessary with any type coating system. 

Fig. 8 illustrates the function of primers. Enamel applied 
within the proper temperature ranges, to correctly dried 
primer, permits the enamel to melt the surface of the 
primer permitting the two to flow together and thus create 
a perfect bond. Enamel that is applied below the producers’ 





FUNCTION OF PRIMER 


D PRIMER 























FIG. 8. Illustrating the function of primers 


recommended temperature ranges, or to primed pipe that 
is too cold, prevents the enamel from melting a sufficient 
amount of the surface of the primer, and does not provide 
good bond. Enamel that is applied too much above the pro- 
ducers’ recommended temperature ranges, results in too thin 
an enamel application, and would not meet the engineers’ 
requirements 

The first part of this article has dealt with hot applied 
coatings that have been in use on pipelines, structural steel, 
tanks, and other structures in this country for a great many 
years with an enviable record of good performance for a 
coating material 
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Automatic Monitoring and Control 
of ANY Remote Pipeline Operation 
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Graphic Pane! 
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Caré Punch 
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Typewriter Computer 


with 


Bendix-Pacific 


ELEC TRO-SPAN 


THE LOW COST DIGITAL SYSTEM 


Electro-Span Systems are accurate, reliable digital 
data transmission systems for pipeline telemetering 
and supervisory control. 

Any number of remote pump stations or functions 
can be controlled from one or more control loco- 
tions with these Bendix engineered systems. 


The functions of control, indication, dota-logging, 
and monitoring can be provided singly or in com- 
bination, providing the most accurate, efficient and 
inexpensive use of standard communication links. 


Write for the new brochure which fully describes 
these pipeline supervisory control and data-logging 
systems. Please request Bulletin ES-12. 


VERSATILE TANK GAUGING SYSTEMS 


Any number of tanks can be meas- 
ured and controlled by the Bendix 
digital pulse-code system. The re- 
ceiving equipment can indicate tank 
liquid level in feet, inches and 


eighths as well as temperature by 
i tank number and cun scan several 
< tank farms automatically. Write for 


Bulletin ES-5A for full information. 






PACIFIC DIVISION 
“Bendix Aviation 


NORTH HOLLYWOOD CALIF 
* 





Exgort — Bendix International, 205 E. 42nd New 17, N.Y. 
_p&avetion = Computing Oevicon et Coneda, P.O, Bor 808, Otvewo 4 
FOR FURTHER INFORMATION ON D-35 
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Recorps are to gas engine opera- 
tions, what accounting is to business. 
They are vital. And they provide the 
only means of tight operation and 
maintenance. 

Ask a business analyst to name the 
chief cause of business failures, and 
chances are the first reason he'll cite 
will be poor accounting. He will likely 
point out that many a businessman 
has gone broke while thinking he was 
getting rich. Why? Poor accounting! 
In contrast, good accounting does more 
than simply keep track of what comes 
in and what goes out. It shows accu- 
rately how the business has been doing 
in the past, how it’s doing now, and 
indicates how it will likely do tomor- 
row. 

So it is with engine records. They 
must show how engines have per- 
formed in the past— how they are 
doing today, and project repairs and 
expenses that should be executed to 


FIG. 1. Recap of major materials used by 
Gas in its 1957 annual overhaul —excluding 


Power Power 
Station cylin- Power piston 
No ders pistons heads 
2 
3 8 
4 l 17 
6 il 8 
8 2 1S 
4Q 6 
ll $ 6 
12 4 l 
13 _ 
14 5 ; 
~ 15 3 15 
16 18 
17 l l 
ip 10 
19 2 
‘-- 20 - 2 
Totals 30 68 47 





insure their profitable performance in 
the future. 

To illustrate, let's take an extreme 
case. Suppose a crankshaft breaks, 
greatly damaging a particular engine. 
Obviously, there’s little that can be 
done for this particular engine except 
to make repairs or possibly replace it. 

But what of similar engines on the 
system? From records of the engine 
that failed (and from examination of 
the breakage), the cause of its failure 
can be determined. By checking the 
records of similar engines against the 
records of this particular engine, addi- 
tional failures possibly can be pre- 
vented. 

Moreover, these same records can- 
not only help spot trends in engine 
failures, they can serve as a yardstick 
for efficiency of engine operation and 
maintenance. To perform these func- 
tions, the information contained in the 
records all should be useful. 







Power Com- Power piste: “Ings 
cylin pressor Percent 
der pistor Com replace- 
heads rings pression Oil ment 
17 ; 7 
l ] 60 43 
10 a) 93 36H 
8! $4 24 
oa SO $5 
it 6 199 33 
6 1! 39 32 
3 24 52 17 14 
1) 4 
} 1 13 15 
45 4 13 
78 18 23 
l Q 3 3 
s 39 10 
31 l 8 
22 6 
5 87 4 574 1% 
= * 
2% 
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What are useful records? They are 
records that will be used. Records kept 
for records sake not only are useless 
—they mask or cover up information 
that is necessary for accurate main- 
tenance appraisal. 

Examples of useful records. Trans- 
continental Gas Pipe Line Corporation 
has an enviable record in maintenance 
and operation of gas engines. The com- 
pany’s availability factor is one of the 
highest in the industry, and there is 
little doubt that the company has side- 
stepped more engine trouble than it 
allowed to materialize. For this rea- 
son, The Pipeline Engineer requested 
permission to reprint most of the over- 
haul record forms used by Transco’s 
compressor department. 

It should be pointed out that these 
forms are the product of no one man. 
Nearly every superintendent on the 
system has made suggestions that have 
been incorporated in the final results. 


. - 

Seaven- we 
ging 

crosshead 


Rod 
bearing 
halves 


Main 
bearing 
halves 


Blower 
rotor 
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And, even though the record forms are 
splendid maintenance tools today, they 
will likely be revised and improved 
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For superior protection of underground structures 








| his actual installation graphically demonstrates 
Duriron’s ease of installation and economy factors. 


Twenty Duriron Anodes were installed to protect 
a pipe line in a creek bed area where sandy soil 
prevented backfilling. These anodes were jetted into 
place in the vertical position using a high velocity 
stream of water, and were placed with the top of 
the anodes 3 feet below the surface. Each anode 
was in position within 60 seconds. 


The group of anodes produced an average of 33 
amps at 36 volts with no tendency to gas block. 
Actually, the bed resistance has decreased since the 
original installation. There was considerable cost- 
saving in the elimination of carbonaceous backfill. 


THE DURIRON COMPANY, INC. 


DURCO DAYTON, OHIO 


ALLOvs 8 Lowman | 


For superior protection of underground structures 
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* Duriron anodes, bare or with backfill, resist all cur- 
rent densities common to ground bed applications. 


* Duriron resists all soils. Care required only when 
operating at high current densities in high chloride 
areas. 


* Duriron has dense structure. Will not absorb mois- 
ture or gases causing breakdown. High weight factor 
gives longer life per anode size. 


Duriron has good electrical conductivity. Minimizes 
heavy current discharge near connection for uniform 
consumption. 


* Duriron is mechanically strong. Metal-to-metal con- 
tact avoids loss of protection due to poor connection. 


SEE 
BULLETIN 
DA/2 


i DURIRON’I 
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portion of the form used for recording 
ring groove wear. Note that spaces are 
provided for recording the previous 
year’s readings, thus making it easy to 
calculate the wear experienced in a 
year’s operation. 

Power cylinder micrometer readings. 
Fig. 4 shows readings that are dupli- 
cated as nearly as possible from year 
to year. The first and most important 
reading taken in each instance is that 
of the control point, which is in the 
upper portion of the cylinder where 
no wear will occur. Purpose of this 
measurement is to take care of differ- 
ences in temperature and individual 
measuring practices, which will vary 
from person to person. You will note 
that some of the cylinders show from 
one to half a thousandth decrease in 
diameter. This is an error that possibly 
came from temperature differences. 

To aid repairmen in duplicating 
measurements, Transco uses a version 
of a metal tee-square shown in Fig. 11 

Piston rings. The decision as to when 
to replace a piston ring is hard to pin 
down. Because of the differences in 
shapes of cylinder liners, an old ring 
that has had a year or so of service 
may be far better than a new ring. 

Perhaps the best indication that a 
ring is not doing its job is evidence of 
blow-by or cylinder wall scuffing. Blow- 
by usually is easy to detect. An experi- 
enced operator can listen to the engine 
through a stethescope and pretty well 
pick out cylinders where blow-by is 
occurring. Moreover, the varnish on 
the cylinder wall also will give a good 
indication. 

Fig. 5 shows a record form for power 
piston rings. Note that the number of 
operating hours is shown for each indi- 
vidual ring. 

Compressor cylinder inspection dur- 
ing overhaul should be simply a spot 
check in most instances because most 
gas transmission systems handle clean 
gas. As a general rule, certain cylinders 
will undergo most wear, depending on 
the shape and size of the suction bottle. 
Transcontinental Gas usually inspects 
compressors on a single engine during 
each annual overhaul. Should wear 
prove excessive, other cylinders will 
be inspected and remedial action 
taken. 

Fig. 6 and 7 show the forms Transco 
uses to record this information. 
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PIPELINE FUNDAMENTALS 
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FIG. 5. Annual overhaul report on power piston rings. Ring replacement is more 
or less left up to the good judgment of repair crews. 
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FIG. 6. Compressor cylinder micrometer measurements is a yearly spot 


check — not all cylinders are measured. 
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FIG. 7. This spot check of compressor pistons is sufficient — No. 2 cylinder 
usually shows most wear. 








PIPELINE FUNDAMENTALS 
NOTES ON TAKING MEASUREMENTS DURING OVERHAUL 





Here are some of the methods that 
can be used in taking measurements of 
engines as they are disassembled, re- 
paired, and placed back on the line. 
The crossheads and similar measure- 
ments are made with feeler gages - 
other parts are simply inspected vis- 
ually. But the particular methods 
shown below may point the way to a 
shortcut or two—even for experienced 
operators. 
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Fig. 8. How to measure crankshaft 
deflection. This is a relative measure- 
ment aimed at showing whether the 
crankshaft is bent or not supported 
by its bearings properly. To make the 
measurement, center punch the webs 
so the micrometer can be suspended 
between them as shown. Whirl the 
dial before starting the measurements 
to be sure the extension points are 
seated properly. Then rotate the 
engine, taking measurements at bot- 
tom dead center horizontal position 
and as near as possible to top dead 
center. Although these measurements 
cannot be taken as having absolute 
accuracy (no great effort is made to 
centerpunch the webs with great accu- 
racy to begin with) any variation in 
excess of 0.003-in. will denote trouble. 





| > Piston Ring Groove 


Fig. 9. How to measure piston ring 
groove wear. After cleaning the 


D-40 


grooves, slide a telescoping gage 
around the groove seeking the widest 
clearance. There are other ways of 
doing this — one is to use a machined 
piece of piston ring in combination 
with feeler gages — but this inexpen- 
sive telescoping gage that can be 
locked by the knurled knob on the 
end is the fastest. 
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Fig. 10. How to measure power 
bearing and wrist pin clearances simul- 
taneously. Mount two magnetic base 
dial indicators on the piston rod 
against the piston skirt, as shown, and 
another dial indicator between the rod 
and a machined part on the crank- 
shaft, with the piston at bottom dead 
center. Mount a hydraulic jack on a 
piece of 8-in. channel iron that spans 
the crankcase. As the jack goes up, the 
lower dial will read bearing clearance. 
Subtract the latter reading from the 
average of the two upper dials to 
determine wrist pin clearance. 





Fig. 11. How to measure cylinder 
wear. Make a tee-square out of steel 
strap and bore holes at the intervals 
desired for taking measurements. The 
upper hole should be above the cylin- 
der wear so that each reading will have 
a control measurement. Place the tee- 
square in the cylinder liner at right 
angles to the crankshaft and take read- 
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ings through each of the holes — then 
turn the square at right angles (with 
the upper part parallel to the crank- 
shaft) and repeat the readings. This 
will give readings that will correlate 
with one another from year to year. 





Fig. 12. A light gage will help you 
judge rings. There is no true method 
of judging the piston rings except per- 
haps in a brand new cylinder. A ring 
with a flat surface that has been in 
use for several years may actually be 


the truest because it may fit a flat 
portion of the cylinder. However, rings 
do wear beyond usefulness and they 
must be replaced from time to time. 
The best gage of all is an experienced 
eye and a light gage. The gage is care- 
fully machined to the exact shape of 
a cylinder and when a ring is placed 
in it and illuminated from the rear 
imperfections will show clearly. 


Conclusion. There are many tricks 
in taking measurements. No two oper- 
ating men will take all of them in 
exactly the same manner. But the 
important thing is to develop methods 
that will produce accurate and speedy 
readings that are so necessary to suc- 


cessful engine operation. x*e 
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CANADIAN NEWS NOTES 


Gas Supply for 
Export is Assured 

Contracts for more than the initial 
requirements of its proposed natural 
gas pipeline from Alberta to northern 
California have been signed by Alberta 
and Southern Gas Company, Ltd., 
with producers in the principal fields 
of the Rocky Mountain, foothills, and 
western plains regions of Alberta. 
Initial volume planned is 450 MMcf 
per day, but the company recently con- 
tracted for or optioned another 175 
MMcf per day from a group of fields in 
which Texaco Exploration has a large 
share, including the new Castle River 
field in the southwestern corner of the 
province. 

Alberta and Southern has an appli- 
cation pending before the Alberta Con- 
servation Board for permission to ex- 
port the gas, but if it does obtain an 
Alberta permit it will still face an in- 
definite delay in going before the 
Dominion Board of Transport Com- 
missioners and the dominion cabinet. 
Federal policy at present is to delay all 
export applications until the Borden 
Royal Commission on energy re- 
sources has reported. This will not be 
before next fall, according to its sche- 
dule of sittings, which only began on 
February 3 in Calgary. 


Interprovincial Carried 
More Oil in 1957 
Interprovincial Pipe Line Company 
carried 99,900,000 bbl of oil in 1957, 
compared to 96,700,000 bbl in 1956, 
according to the preliminary annual 
report. Barrel mileage was not stated, 
but was reported moderately lower 
than in 1956 because of the much 
larger volume of intermediate traffic 
out of southeastern Saskatchewan 
This short-distance throughput in 
creased from 16 to 35 percent of all 
that was carried by the line. 


Westspur Pipe Line 
Has Rising Throughput 
Westspur Pipe Line Company, serv- 
ing the southeastern Saskatchewan oil 
fields, is continuing to enjoy steadily 
rising throughput. December figures, 
released in January, revealed a 30 per- 
cent increase over November to a new 
record high of 2,365,270 bbl delivered, 
or 75,000 bbl per day. This is double 
the volume carried in January 1957. 
The northern states export market 
took greatly increased quantities in De- 
cember, and smaller increases were 
made across the board by the Winni- 
peg, Sarnia, and Toronto area re- 
fineries. 


Northwestern Utilities 
Plans Large Expansion 

A large capital expansion program 
is being undertaken this year by North 
western Utilities Ltd., the northern 
Alberta natural gas distribution utility 
with head office in Edmonton. Major 
part is a main line and gathering system 
to carry gas from the Pembina field to 
Edmonton, where it will be used in the 
city distribution system. The gas is to 
be supplied from a conservation plant, 
which will extract it from current oil 
production. 

Northwestern will lay 49 miles of 
gathering lines from 16 in. down to 
4%2-in. diam, and will install two 
buried river crossings, of the Pembina 
River (8% in. OD) and the North Sas 
katchewan River (16 in.). 

Main transmission lines will be 71 
miles of 16-in. pipe, but the company 
will lay only 45 miles as new construc 
tion. The remaining 26 miles will con 
a loop, which was laid by 
Pembina Pipe Line, Ltd., last spring 
for its main crude oil line, but which 
is now surplus because of greatly re 
duced throughput. 

Between 70 and 80 miles of othe 
lines will be laid for extensions to the 
main system, to take in towns and 
cities not now on the line. 


sist of 





THE REDWASH OIL BASIN doesn’t give a trencher much to dig in except 


hard rock, but this Cleveland 240 is making money for its owner as it grinds 


Everywhere 





FOR FURTHER INFORMATION ON 
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out trench for a flow line in rugged terrain 30 miles east of Vernal, Utah 


. The CLEVELAND TRENCHER Co. 20100 St. Clair Ave., Cleveland 17, Ohio 
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They're unbreakable! These tough, lugless fittings 


A Size and Shape te Pill Every Need are made of cadmium-plated malleable iron . . . more 
® Unbreakable malleable iron castings . . . ductile, rugged, and inherently corrosion-resistant 
may be hammered back in shape if dented than ordinary cast iron. That's why Form 35 Unilets 
® No cover ear lugs inside the Unilet body endure for the life of a structure . . . always assure better, 
®@ Smooth cadmium-plated finish, free from safer wiring and lower installation and maintenance 
holes, blemishes, gating marks costs. All Appleton Unilets combine superior strength with 
®@ Chamfered hub edges assure straight and lightweight, roomy, “Thin- Wall” construction. This 
accurate taper thread tapping without means compact outside dimensions with spacious interiors 
rough edges for quick, clean, easy wiring on every job, Check 
® Reinforced, raised blank metal covers your needs now, Appleton makes Form 35 Unilets by 
® Wide, flat cover surfaces the millions in threaded and no-thread types . 
® Wide variety of covers top quality every one! 
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Part 3 


ELECTRICAL INSULATION OF 
UNDERGROUND PIPELINES 


IN REQUESTING information from a large number of cor- 
respondents, and searching the literature, it was surprising to 
find how much interest there is within the pipeline industry 
on the effect of soil moisture, soil chemicals, and bacteria on 
different types of coating systems. ( How all this is related to 
electrical insulation values of coating after 10 to 15 years 
What effect this has on the eventual cost of cathodic pro- 
tection, and why costs on well protected lines have not in- 
creased materially, whereas on unprotected lines they have 
become a substantial part of annual maintenance expense. ) 
When these high maintenance and operating costs, the re 
sult of corrosion or poorly selected protective coating sys- 
tems, together with the loss of gas, crude oil, and products, 
are considered, then some of the forecasts of annual cost 
of corrosion may conceivably be too low, “... because in 
1957 it is estimated there are almost One million miles of 
gas, water, oil and/or products pipelines in the USA 
Much information is available on soil moisture content at 
different depths, through federal agencies like the Forest 
Service, Soil Conservation Services, Geological Surveys, 
Bureau of Reclamation, U. S. Army Engineers, and also the 
engineering and experimental stations of the different state 
colleges and universities, and state highway departments 


How To Make Moisture Tests 

Many methods are used to make these determinations, in 
addition to taking the original weight of a soil sample, dry- 
ing in an oven, and finding the moisture loss after the final 
weighing. 

Some have used the glass fiber soil moisture unit de 
veloped by the California Forest and Ranger Experimental 
Station, which measures both soil moisture and temperature 
at different levels, as illustrated in Fig. 1. 

Considerable progress has been made in developing nu- 
clear soil measurement meters, which give a measurement 
of soil moisture by the neutron-scattering technique. 

These portable instruments were developed for rapid de 
termination of soil moisture content. Measurements are ob- 
tained with a moisture probe, which can measure a spherical 
volume of soil from 14 to 30 in. in diam, and within 
these volumetric limits at depths up to 60 ft. Originally de- 
veloped to speed soil moisture and density studies prior to 
construction of airfield runways, these nuclear measuring 
techniques have proved readily applicable within a saving 
in time and labor on other types of industrial construction 
Possibly they will be used some time in the future on pipeline 
construction and corrosion tests or investigations. 

Fig. 2 illustrates the dual purpose probe, which contains 
a radioactive source and detector system. The large cylinder 
around the probe is a safety carrying shield. The scaler 
counts impulses received from the probe, after the probe 
has been lowered to the desired depth. The cable is marked 
at intervals to determine the probe's depth. 

The Soil and Water Conservation Research Branch of the 
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U.S. Department of Agriculture at Tuscon reports: “ we 
have made many soil moisture determinations in upland 
desert areas, both in the vicinity of pipelines and away. It 
has been our observation that whenever native vegetation 
has been removed, as it is along pipelines by clearing right- 
of-way, moisture levels in the soil build up to field capacity, 
and if plants are not allowed to grow the moistures remain 
at high levels. In the vicinity of pipelines where heat is con- 
ducted away so readily, you find mass migration of mois 
ture with resultant condensation at ditch bottom. Even in 
dry soil areas it is a common observation that during por- 
tions of the year these levels build up to such an extent that 
free water is present, It was found that it was not necessary 
that the pipe be cooled below dew-point for moisture to con 
centrate ...”5 

In previous parts of this series we reported the result of 
both consumer and producer testing for water absorption of 
different pipe coatings. One series of tests that started about 
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1952, and is being continued to date, makes use of the Dean 
Stark apparatus, in accordance with ASTM Method D 
95-46. This method determines the moisture content of the 
coating by actual distillation of the moisture from the coat- 
ing into a calibrated trap, which measures the actual mois- 
ture content. (See Fig. 3). 

The procedure in this test follows: Specimens of the coat 
ing to be tested by immersion in water are prepared by pour- 
ing the melted material into a mould to give a slab of ap- 
proximately the following dimensions: 542 in. by 3 in. by 
M4 in 

These specimens will weigh approximately 100 grams, 
and for ease of calibration the ends of the strips of coating 
are trimmed with a hot knife to make each specimen weigh 
100 + O.S grams, and as many as 30 specimens are pre- 
pared for each of the different materials to be tested 

After preparation of the samples, they are suspended in 
suitable “battery jars,” and tap water sufficient to cover the 
specimens is poured in, then the top of the jar sealed 

Periodically a specimen is taken out, wiped free of sur- 
face moisture, broken into very small pieces, and placed in 
a 500 ml round bottom flask. Each time a specimen ts re- 
moved, water in these “battery jars” is changed 

One hundred millileters of pure water-free xylene is 
added to the flask and the trap and condenser assembled 
Heat is applied and the water and xylene distilled. The 
amount of water is measured directly from the graduated 
trap. 

Water absorption is recorded in percent by weight, and 
also by grams per square foot of exposed surface. Areas of 
both sides and edges exposed to the water are taken into ac- 
count in calculating the area of the specimens. Fig. 4 gives 
a graphic representation of the water absorption of the 
three present day top quality asphalt enamels, along with a 
currently produced moderate range coal-tar enamel. 

Data collected by this method, because the specimens are 
reduced to small particles, actually measures the moisture 
content of the film, and disproves the theory of surface ab- 
sorption, and also verifies the typical results of many tests 
as shown in Fig. 5 

Data shown in Fig. 5 and obtained from coated plates im- 
mersed in water and weighed periodically, are representa- 
tive of many consumer and producer tests. These show that 
coal-tar enamels early reach a stable position with little 
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change after approximately three to five years, while the 
currently available asphalt enamels produced from either 
air blown straight bases, catalytically blown bases, or vac- 
uum distilled bases, and/or fortified with waxes or resins, 
progressively show an increase in moisture absorption and 
reduction in electrical resistance. 


Corrosion Basically Electrochemical 

In the beginning, in an attempt to control underground 
pipeline corrosion, numerous systems were devised, i.e., 
combinations of materials, wrappings, reinforcements, and 
shielding, to isolate soil moisture from the pipe 

In one period of the development of the art of under- 
ground pipe protection, only so-called hot spots were pro- 
tected. Following this, because corrosion was concentrated 
at or near the points where the coating had been discon- 
tinued at the hot spot, industry began to recognize that, in 
addition to the soil chemicals which were until then sup- 
posed to determine corrosive areas, there are long line cur- 
rents or those that originate from man made sources. 
From these two evolved the currently acce ted theory that 
corrosion basically is electrochemical. Then about 1930, the 
practice of continuous coating and wrapping became ac- 
cepted procedure. 

After many field tests were conducted by many com- 
panies, and from the API and AGA investigations, it de- 
veloped that the coating systems giving adequate “electrical 
insulation” over a long period of years included the use of 
low cost cathodic protection. 

At this stage of development, it was emphasized that ihe 
performance of coal-tar enamels, which because of low or 
negligible moisture penetration, by the same token had the 
greatest electrical resistivities. This focused attention on 
their electrical insulation values. 

It is unusual for a product to hold its position over such 
a long period of time; however, it is not surprising when it 
is realized that the water absorption, or moisture perme- 
ability of coal-tar enamels is extremely low, as has been 
pointed out by the tests described in Parts | and 2 of this 
series 

Ihe water works industry helps to demonstrate the per- 
meability and resistance to water absorption of coal-tar 
enamels due to their constant contact with water 

“In 1914 a water line 8000 ft, 42 in. diam was laid in 
Brooklyn, New York. As a test of protective coatings, a sec- 

tion of approximately 2000 ft was 
o coated and lined with coal-tar enamel 
by hand daubing. An adjacent 2000 
if ft was coated and lined with asphalt 


line, which is still in service, was 
made in 1945 (31 years after installa- 
tion) and revealed the coal-tar enamel 
looked exactly as it did the day it was 
applied, even the brush marks were 
still visible on the lining, no penetra- 
tion of the enamel lining. The asphalt 
enamel on the other section had long 
since disappeared, only minor traces 
were evident in 1945. Four other 
& types of coatings were used on the re- 
maining 4000 ft, and also there were 
only traces of them at the time of 
inspection. 

“In 1932 the Panther Valley Water 
Company of Landsford, Pennsyl- 
vania, installed 10 miles of 30-in 
Zs steel pipeline, which was coated and 
lined centrifugally, with a 3/32-in 
thickness of coal-tar enamel. The 
Average “C” as determined by the 


¥ ain, enamel. The last inspection of this 
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flow tests in 1933 and in 1940 was about 145, indicating 
that it was the same as when installed, with no damage to 
the coal-tar enamel linings ...25 years later, the exterior 
coating has not been damaged, even with the pipe buried in 
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a very corrosive soil, lots of coal-spoil banks, etc., along 
the right-of-way.” 

Coal-tar coatings removed from pipe taken out of serv 
ice after 20 or 30 years underground, where soil moisture 
contents range from 20 to 40 percent, show no corrosion 
whatever underneath the coatings unless the coating had 
been damaged in the original construction and no repairs 
made, or the coatings had been displaced by rocks, rough 
ditch bottoms, soil stress, the result of none or inadequate 
shielding, etc. Even under these circumstances no disbond 
ing of the enamel has been found, and corrosion is localized 
in the damaged areas. This is another reason why cathodic 
protection can be applied at a minimum cost per mile per 
year. It has been demonstrated many times over the years 
in the reclamation of thousands of miles of obsolete gas 
and oil lines. 

Fig. 6 illustrates the bond of coal-tar coating, which was 
so perfect it had to be hammered off. Original mill marks 
still show after 16 years’ service. The line was relaid in a 
new location, with coal-tar enamel and asbestos felt wrap- 
per applied, and now 15 years later minimum current is 
applied for low cost cathodic protection, another example 
of how pipe can be reclaimed, of importance when new 
steel prices are advancing. 

Fig. 7 illustrates the type of anaerobic bacteria corro 
sion found under an asphalt enamel and asbestos felt coating 
system, after 10 years’ service in an arid area where mois 
ture was present in substantial quantity between the coating 
and pipe. 

Fig. 8 illustrates the results of a combination of disbond- 
ing and moisture penetration, under normal soil moisture 
conditions (20 to 25 percent), which permitted both pitting 
and soil alkali attack under an asphalt enamel, double 
wrap system, after 12 years’ service. 

High electrical resistivity due to low moisture penetration, 
and the stability of coal-tar pitches from which coal-tat 
enamels are made, gives them outstanding electrical insula- 
tion values, which permit hundreds of case histories to illus 
trate the economical use Of cathodic protection 
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FIG. 6 


Median Power Costs 

A survey of 28 pipeline companies, representing approxi- 

mately 63,000 miles of lines laid from 1930 to 1955, indi- 

c ifat ine med'an power costs per mile per year, for 
cathodic protection of coated lines was $4.85, and that the 
median power cost for bare pipe was $53.90 per mile per 
year. Indications are that one-half the reporting companies 
have more than 90 percent of their facilities under cathodic 
protection.* 

One large gas utility spent $1,793,107 to install cathodic 
protection equipment on 5194 miles of 3-in. equivalent pipe, 
either bare or poorly coated, at an average cost to install 
per mile of $345.22. The 1955 operating and maintenance 
cost was $133,018, or an annual operating and maintenance 
cost, per mile of 3 in. equivalent, per year of $25.61 

In comparison, on 23,646 miles of 3-in. equivalent well- 
coated pipe (better than four times the mileage of the 
above) the cost to install cathodic protection equipment 
amounted to $400,104, or an average cost of $16.92 per 


mile. The 1955 operating and maintenance costs were $36,- 
586, or an operation and maintenance cost, per mile of 3-in. 


equivalent per year, of $1.55. 

rhe picture used in Part 2 of this series (Fig. 2) shows 
visually the difference in absorption of water by asphalt 
enamels compared to coal-tar enamel. 

Specimen “A” (Asphalt Enamel) absorbed an average of 
0.210 grams per year, and in 8 years this amounted to 1.68 
grams, which was 8.8 times more than Specimen “B.” 

Specimen “B” (coal-tar enamel) absorbed an average ot 
(0.024 grams per year, and in 8 years this amounted to 0.19 
grams 

Fig. 8 used in Part 1 of this series, illustrates data on water 
absorption collected that can be used, based on the weight 
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of samples tested, to project the performance over an ex 
tended period of years, and its relatiog to changes in elec- 
trical resistance. 

For example, to illustrate how this can be approached: 
Five specimen of each enamel tested were selected, approxi- 
mately in the middle of this performance data, neither the 
best, nor the worst, but, representative of the enamels avail- 
able on today’s market, and have been projected in Fig. 9. 


What the Tests Showed 

An examination of the coatings in tests conducted by 
consumers laboratories repeatedly show there has been no 
chemical change or oxidation of the coal-tar pitch type 
enamels, after many years’ service underground. 

Fig. 10 illustrates the findings on a 26-in. gas main, pro- 
tected with coal-tar enamel and asbestos felt. Examined 
after 10 years’ service it showed perfect bond, as indicated 
by the circular marks, the results of hammering to remove 
the coating for examination. 

It might be well at this point to clarify some information 
that frequently occurs in literature, technical papers, etc. 

Frequent references are made to the asphalt-mastic coat- 
ings, and their performance in the API and AGA tests con- 
ducted in the early 30's. The specimens were prepared by 
the use of: (1) A cold applied cut-back primer; (2) a flood 
coat of hot applied air blown asphalt % in. thick (without 
filler), (3) immediately followed by the extrusion of the 
mastic. The mastic in these tests was composed of 85 per- 
cent aggregate and 15 percent asphalt, and was applied to a 
thickness of 42 in. or more. It should be remembered that 
the commercially applied mastics since then have eliminated 
the “bonding agent” (the hot applied unfilled asphalt % in. 
thick). 

“... These mastic coatings usually require more current 
for effective cathodic protection than coal-tar enamel sys- 
tems. Several installations on pipe type electric cables after 
8 to 10 years are reported to indicate that the initial high 
insulation values have decreased relatively fast, and have 
reached a level of about one-hundredth of the initial resist- 
ance, due to the absorption of water from the soil.” 

Natural asphalts were used by the ancients as far back 
as 2600 B.C., and is represented as proof that asphalt pro- 
duced today from crude oil will give outstanding perform- 
ance aS a protective coating for pipelines. 

rhese natural asphaltic substances through some geologi- 
cal accident were forced to the surface mixed with soil 
particles (silicas and clay), and are found as outcroppings. 
Normally they are referred to as malthas, or natural asphalts, 
such as Trinidad Lake asphalts. Eminent geologists believe 
these substances were forced to the surface as the result of 
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earthquake, or volcanic action, and are largely sulfonated 
by sulfuric fumes or acids released during these disturb- 
ances, together with heat and pressure to produce many 
varieties or variations, as found in outcroppings throughout 
the world. 

These malthas and asphaltites may have performed a 
function aboveground for paving, the production of statues, 
building materials, or the compounding of “Greek Fire”; 
however, archeologists only find traces of these natural prod- 
ucts for cementing masonry, when excavating underground 
structures, and then only in desert areas, mostly in the Asian 
countries. Herodotus, 5th century B. C. Greek historian, de- 
scribed in great detail “the walls of the City of Babylon, 
built of bricks baked in kilns, cemented with lumps of 
bitumen found in a small stream, the Is, which flows into 
the Euphratus, and interposing a layer of wattled reeds at 
every thirteenth course bricks.” 

Little evidence remains today that would indicate under- 
ground performance, equivalent to pipeline levels or ditch 
bottoms, as they were used in extremely arid regions under 
such circumstances that the materials were out of contact 
with moisture, and in some cases not even exposed to open 
atmospheric conditions. In other areas where moisture was 
present, these substances disintegrated due to moisture ab- 
sorption, because of their soil or clay content. 

Geological finds of these solids in their normal state con- 
tain from 10 to 30 percent water, and one company in the 
United States produced a product in the period from 1915 
or 1916 to approximately 1935, by the use of a blend of 
water free-lake asphalt with coal-tar pitch in a ratio of ap- 
proximately 30 percent asphalt to 70 percent coal-tar pitch, 
plus a silica filler. By blending the dried product with coal- 
tar, the water resistance was probably due to the fact that 
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the coal-tar pitch being the predominant factor, its water 
resistance fortified to a limited extent the lake asphalt. (See 
Fig. 10, Part 1 of this series.) 

The use of these natural asphalts was dropped from 
pipeline coatings largely because of the introduction of 
higher flexible coatings made from coal-tar pitch, and be- 
cause of the high import price of lake asphalts delivered in 
the United States. 

Asphalts produced from crude petroleum were introduced 
approximately in 1900. About 1920 there were attempts to 
produce blends of air blown asphalts and coal-tar pitch for 
built-up-roofing on steep surfaces, pipeline enamels, etc. 
These were not successful because of the incompatibility 
of the two substances, based on the difference in molecular 
structure. Asphalts produced from domestic crudes are 
mostly aliphatic in nature and made up of straight and 
branched chains together with saturated naphthenic rings 
and other ring types. These blends sludged or precipitated 
portions of the coal-tar pitch, which has an aromatic fused 
ring type of structure. 

From more than 30 correspondents we have received 
comments similar to the following examples. “ 
occurring underneath poorly adhering asphalt coatings, and 
not responding to cathodic protection, has frequently been 
observed; in several instances the corroding surface under 
neath the non-adhering coating was moist, even though there 
had been no rainfall in the area for more than two years 
It is our Opinion the moisture is breathed through the non 
adhering coating and condenses on the pipe surface because 
of low night time temperatures, and also the moisture passes 
through the coating under electro-endosmotic effect . . 

. Five years after cathodic protection was continu 
ously applied, where the soil-to-pipe potential was found 
appreciably lower than adjoining sections, the pipe was 
. Stripping sections 
of the coating revealed no bond and considerable moisture 
between the pipe and coating a sample of this brown 
liquid was found to be a basic solution containing 17 pet 
cent sodium carbonate with a pH value of 11.5...some 
other areas between the coating and pipe contained a white 
deposit, crystals, apparently of the same substance this 
apparently was the result of moisture penetration of the 
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excavated and the coating inspected 


asphalt coating and wrapping used 
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IT IS A PRIVILEGE to appear before 
this group of experienced operators 
who are dedicated to this vital prob- 
lem of elimination of accidents and in- 
cidents that cause loss of life and prop- 
erty damage in our industry. I realize 
that this contribution will not provide 
a cure-all or even a shortcut to a quick 
and satisfactory solution of this ever- 
present problem. With your indulgence 
then, I will endeavor to show how one 
young company has approached the 
problem hoping that you may find 
something worthy of your time and 
attention. 

lo establish a setting, | call to your 
attention that we operate in several 
states, in different climates, and among 
people of different habits and customs 
Hence, any program must be adaptable 
to these various conditions. Also, ours 
is a new company, being in existence 
only 14 years, and our employees are 
not concentrated in large numbers. Our 
field activities are in rural areas in dis- 
trict units seldom having more than 
100 employees in the district. Two- 
thirds of our employees work shift on a 
basis of 40 hours per week. In passing, 
more than 90 percent of the employees 
are stockholders and many live in com- 
pany houses at their district head- 
quarters where the hazards of camp 
life must be included in the overall 
accident prevention program. 

Additionally, the material, the pro- 
cedure, and the conclusions presented 
herewith pertain to the gas transmis- 
sion portion of Tennessee Gas Trans- 
mission Company, commonly called 
the Operating Department, and do not 
include production, refining, sales, or 
main office personnel. A few statistics 
will complete the picture and set up a 
basis for your comparison. 

There are approximately 2150 em- 
ployees distributed along our pipeline 
system, divided among 43 operating 
districts and the Houston office. There 
are approximately 10,000 miles of 
main transmission lines and 600,000 
installed horsepower so arranged as to 
transmit approximately 2% billion cu 
ft of gas per day from sources along 
the Gulf Coast and from underground 
storage to the markets in the Ohio Val- 
ley and farther east to the Atlantic 
Coast. 

Finally, our operational arrange- 
ment is one of effective simplicity; 
sometimes not possible in larger and 
older organizations. W. C. McGee, Jr., 
vice president, is in charge of opera- 
tions. He reports directly to Gardiner 


Presented before National Safety Congress 
and Exposition, Chicago, Illinois, October 22, 
1957. 
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E. S. Murray 
Vice President and General Superintendent 
Tennessee Gos Transmission Company 


SAFETY 
im 
GAS 
TRANSMISSION 
OPERATIONS 


How Tennessee Gas organized its 
safety program and what it gained 


Symonds, president of the company. 
Under a vice president and general 
superintendent with adequate assist- 
ants, the operating details are divided 
and allocated according to type of 
work and skill required. 

After a period of experimentation 
and study during those years of maxi- 
mum rate of company growth it be- 
came evident that if we were to achieve 
and maintain the desirable high stand- 
ards of operation and employee wel- 
fare, an aggressive Campaign was in- 
dicated. Our management decided the 
rewards would be well worth the finan- 
cial expenditures. 

Realizing that guidance and specific 
instruction must originate at the top, 
and that only active participation by 
each individual would insure the maxi- 
mum of personal interest and enthus- 
iasm, we designed our campaign to 
make individual safety and elimination 
of accidents a way of life for each em- 
ployee and members of his family. 
Continuing on the theme that manage- 
ment does have an obligation of being 
continuously sensitive to the health, 
happiness, and welfare of the em- 
ployees, we set out to build a program 
suitable to our specific needs from the 


ground up, using all the best techniques 
and experiences we found available 
after an extensive survey. 


What the Basic Facts Were 

After careful analysis we found that 
there are several basic facts applicable 
to our particular operation. These are 
presented here, with the realization that 
there may be some differences in opin- 
ion. We offer them for consideration 
rather than as points of controversy. 
We believe and practice the following: 

First: Leadership and enthusiastic 
guidance must come from the top. Few 
classes or groups of students excel 
their teachers. 

Second: All of our employees are 
willing and anxious to do what they 
think they are expected to do. Manage- 
ment’s obligation, then, is one of 
proper instruction. 

Third: Operational and educational 
methods must be kept up-to-date and 
in keeping with the specific situation. 
Management must not become inatten- 
tive to changes or permit stagnation by 
using obsolete rules and practices. 

Fourth: Our employees have latent 
skills and unlimited mental curiosity, 
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vital ingredients in any self-improve- 
ment campaign. Management must ar- 
range to fully utilize these contribu- 
tions already on hand. 


Fifth: No one man or small group of 
men can be assigned to do all of the 
things needed to eliminate accidents 
and loss of life and property along 
our widely scattered system. 


This Was the Program Adopted 

After the situation was evaluated 
the following procedure was approved 
and put into operation: 

1. Provide a course of instruction 
covering the basic principles of gas and 
its transmission and uses. Make this 
course available to all employees of 
the operating department. This course 
of study does not deal directly with 
accident prevention; however, from the 
standpoint of safety, it has had an in- 
direct and collateral effect. We feel 
that the best informed employee is also 
the safest employee. The more he 
knows about the operation of our sys- 
tem and the tools and materials used in 
that operation, the better able he will 
be to apply the techniques set out in 
our safety program. 

2. Provide an opportunity for the 
employees of each operating district 
to continue in their quest for informa- 
tion after the original course of in- 
struction has been completed. 

3. Provide simultaneously an op- 
portunity for all employees to partici- 
pate in a specific program applicable 
to their location and climatic limita- 
tions, designed to assist them in de- 
veloping a better and safer way of life. 

This program is now in effect 
throughout the extent of our entire 
transmission system and it is a pleasure 
to interject a comment at this point to 
the effect that the individual response 
and results have been quite gratifying. 
Briefly, the program incorporates the 
use of several units in the company or- 
ganization and it operates in a flexible 
manner that allows for differences in 
locale, weather, temperament, and 
number of people involved 


Basic Education and Instruction 
With the assistance of the Extension 
Service of the University of Texas, a 
course called “Fundamentals of Gas 
Transmission” was developed to be 
given to all employees in Texas by hold- 
ing Classes at headquarters of the var- 
ious districts, This is a 60-hr course 
made up of four parts requiring 3 hours 
per day for 5 days per week for four 
weeks. Duplicate classes usually were 
held in order to accommodate the off- 
time hours of the shift men and visitors. 


Fifteen hours, or one week, were 
given to each of the following four 
main classifications: 
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Verli-Line 


BOOSTER PUMPS 


Government Service 


These three 250 HP Verti-Line pumps move 
36.9 million gallons of water per day from 
a Columbia River canal through 800 feet of 
concrete pipe. Verti-Line was chosen for 
this critical irrigation job by the Bureau of 
Reclamation because of proved reliability. 
Over 100,000 satisfied vertical pump users 
agree there’s no pump like Verti-Line for 
low first cost, economical operation, and 
negligible maintenance. 
IF YOUR NEEDS INCLUDE BOOSTER PUMPS, IT WILL PAY 
YOU TO INVESTIGATE VERTI-LINE BEFORE YOU BUY 


Verti-Line Pumps are exclusive products of 


LAYNE & BOWLER PUMP COMPANY 
general offices & main plant 
2943 VAIL AVENUE*+LOS ANGELES 22, CALIFORNIA 


FOR FURTHER INFORMATION ON 
E RO T SEE READER SERV 








STANDARD OF THE INDUSTRY 


The Maloney Scraper Cup is engineered to outper- 
form and outlast any other scraper cup available. The 
flat sealing surface is designed to maintain its origi- 
nal sealing area and efficiency throughout the life 
of the cup. The unique shoulder design has ample 
strength, yet is flexible to accommodate out-of-round 
pipe, varying wall thickness, and other adverse con- 
ditions. Available immediately to your specifications. 


THE WORLD OVER 





HOUSTON « TULSA « LOS ANGELES « PITTSBURGH 


OR YOUR Malrey DISTRIBUTOR 


D 48 OR FURTHER INFORMATION ON 
A VERT ED PRODUCT FE READER SERV E AR 





A. Characteristics of natural gas, 
its origin and basic laws con- 
cerning its behavior. 


B. Contracts and measurement 
practices, tools and equipment in 
current use. 


C. Prime movers, compressors, 
valves, piping. 


D. Strength of materials; corrosion. 


The size of this undertaking may be 
best evaluated by realizing that this 
course will provide 60 hours of lecture 
room attendance for approximately 
2500 employees scattered across more 
than 2000 miles of the transmission 
system, at approximately 50 different 
class rooms. 

Inasmuch as the personnel from the 
University of Texas could not leave the 
state without additional cost and for 
other reasons, we developed our own 
instructors for the remainder of the 
system, utilizing personnel from our 
operations, engineering, industrial re- 
lations, research, and accounting de- 
partments. The problem of obtaining 
enough skilled instructors retarded pro- 
gress until we had trained our own em- 
ployees to take over. 

At this point we brought into action 
the industrial relations department by 
requesting help from their personnel 
who are familiar with safety and train- 
ing techniques. They helped us by 
selecting and outlining materials; with 
visual aids as well as the preparation 
and scheduling of instructors. 

Using our own people as instructors 
and organizers we found that when 
properly coordinated under the direc- 
tion of the staff of the industrial re- 
lations group it was a fairly simple task 
to route the course to various loca- 
tions on a workable schedule. 

The program is based upon the con- 
cept that our employees are just as in- 
terested in the progress and success of 
the company as management and that 
they can be trained to do all the tasks 
needed to maintain that progress and 
success, within the limits of their 
activity. 

To that end, then, we set up a pro- 
cedure incorporating these guiding 
principles. 

Attendance is not mandatory, the 
employees receive no extra pay, they 
attend on their own time, and they are 
not criticized for nonattendance. Re- 
sponse to this program was amazing to 
management. It was so great that we 
have been able to cut in half the time 
originally allocated for completion. We 
are now making an effort to complete 
it by early 1958. 

Briefly the course uses graphs, mov- 
ing pictures, industrial booklets, photo- 
graphs, and visual models, all screened 
to eliminate loose or rambling com- 
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mentary or irrelevant materials. The 
goal of instructors is one of bringing 
data pertinent to the jobs and lives of 
employees and presenting it in a man- 
ner to maintain the interest of the audi- 
ence. Down-talking or any type of pre- 
sentation beyond good common sense 
is forbidden. 

Activation of this first portion of 
the overall program created other 
problems. With but few exceptions 
after finishing the course, employees 
requested and even demanded a con- 
tinuation of some form of instruction. 
They were mentally hungry for more 
details concerning their jobs. 


A Second Program Adopted 
Accordingly then, Part 2 of the gen- 
eral program was activated in the form 
of a schedule of monthly operating 
meetings to be held at each district 
headquarters largely on company time, 
making it mandatory that supervisors 
and foremen especially attend. Here 
again, the response was very gratifying. 
This was done by using the time prev- 
iously given to safety meetings to what 
we now call operating meetings. Safety, 
as such, is given a fair quota of time 
but any other worthy subject chosen 
by the employees at the district head- 
quarters is woven into the programs. 
These meetings are under the leader- 


ship and are part of the duties of a 
district supervisor, either from pipeline 


or compressor departments. Each 
group makes up its own program in 
advance, usually 2 or 3 months ahead 
of date of presentation. 

Houston office provides guidance, in- 
structors, and films, as needed and 
upon request. In some instances, after 
consultation with the field supervisor, 
minor changes have been made to 
broaden the scope and eliminate repeti- 
tion, which might lead to lack of in- 
terest. 

Management urges the field supervi- 
sors to operate these programs as a 
school and to be on the alert to present 
current and useful topics. Examples of 
subjects presented at these operating 
meetings include maintenance and test- 
ing of plug valves; actual on-the-job 
operation of a plant emergency shut- 
down system; company thrift plan and 
retirement benefits and other personnel 
policies, and discussions by local high- 
way patrol supervisors. 

Meetings on safety in the home and 
safety in school buses have been com- 
bined to form a family night, with re- 
freshments and a period of questions 
and answers, aimed at full cooperation 
with local civilian defense, law enforce- 
ment, fire prevention, and highway 
patrol officials. Personal income and 
property tax problems also have been 
discussed at these family night 
meetings. 
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These are a few of the highly re- 
garded categories. More are being de- 
veloped as the programs become more 
firmly fixed in the minds of those who 
arrange as well as attend the meetings 

Using the well-known and ever-use- 
ful technique of Sunday Schools and 
other community activities, whereby 
everyone participates by being given 
an assignment or a part to play, it has 
not been difficult to maintain a high de 
gree of enthusiasm at these field-con- 
trolled meetings. 

Management must be alert to the 
fact that these meetings provide a 
sounding board often operating two 
ways, a desirable feature in maintain 
ing any type of communications 

Supplementing the educational 
course and the monthly operating meet- 
ings, Our Company operates a research 
laboratory in Houston, arranged to 
serve the needs of the entire company 
This institution is called upon to pro- 
vide data pertinent to all forms of me- 
chanical failures, such as pipe and 
crankshaft failures, corrosion, mechani- 
cal performance of equipment, and 
engine analysis 


Visual Aids Important 

We have found that visual aids in the 
form of models, actual samples, slides 
and moving pictures of chosen tech- 
niques and materials are most valuable. 
Following the theme that safety in the 
home, on the road and on the job can 
be incorporated into a way of life for 
every individual, we provide moving 
pictures applicable to the program of 
the moment. We use films of other 
agencies and also make our Own mov- 
ing pictures of special company proj- 
ects. These films have many uses: (1) 
For record purposes, (2) for public re- 
lations, and (3) for employee interest 
and education. 

We have several films with sound 
and color made by company employees 
and available for these field meetings 
One in particular has been shown re 
peatedly, “Emergency Shutdown at 
Compressor Stations.” This film vividly 
portrays what can happen at a station 
and our method of minimizing the 
effects. To date we have eight com 
pany-made films, all on company sub 
ject matter made by company person 
nel at familiar locations. Propaganda 
as such has been eliminated, as there 
is an ample supply of factual data avail 
able for many films. Many copies of 
our films on corrosion control have 
been made and are in use by other com 
panies. Films on our Muskrat Line and 
offshore gas gathering system construc- 
tion in the Gulf of Mexico are particu- 
larly interesting to our own employees 
and a full house is guaranteed at every 
showing. 

Finally, in rounding out the pro 





gram, each district has been set up as a 
unit and the performance of each dis 
trict can be rated in competition with 
other units. A safety flag is allowed to 
be flown as long as there are no lost 
time accidents in the district. Special 
awards from the Southern Gas Asso 
ciation and the Holmes Awards are 
presented and are on display wherever 
earned. Loz books are kept at the dis 
trict office as 
past and future meetings 

Every effort has been given to keep 


guides and records of 


ing the interest and enthusiasm focused 
at the district level and to -liminate any 
feeling on the part of field employees 
that there is someone in the Houston 
office who will do their safety work for 
them, or that they are lucky and not 
in need of constant attention to their 
This approach is not in 
opposition to national campaigns on 
health, civilian defense, highway be 
havior, Red Cross, and united charity 
drives; hence not in conflict with na 
tional thinking 
citizens in all of 
know that they can develop and carry 


on a campaign of their own, particu 


own welfare 


As our people are good 


these ventures we 


larly when their lives, their jobs, thei 
health, and their families 
Thus we see that the rewards 


are directly 
involved 
for a better wavy of life are great for 


each individual 


How Does the Company Gain? 
Now, how does the company’s in 
terest fare in this mutually motivated 
effort? Briefly, let us look at the record 
In 14 years of operation we have had 
no major fire or disaster in our stations 
Pipeline failures have been at a mini 
mum and in no instance could an em 
ployee be charged with negligence or 
ignorance. Being more specific, accord 
National Board of Fire 


Underwriters, the average loss ratio for 


ing to the 


the gas industry is 41 percent for the 
period 1947 through 1955 
41 percent of the premiums paid in by 


This means 


the industry are paid out in claims 


We are indeed proud of our record, 
for only 6.47 percent of our total prem- 
iums have been paid out in claims. 

Although the value of a human life 
should never be calculated in dollars 
alone, we all realize that in saving lives 
we certainly save dollars, thus you have 
your choice to be right on two counts 

In closing, we have learned and we 
operate on the theme that elimination 
of accidents and a resulting better way 
of life can be attained throughout our 
company if every one makes a contri 
bution to the common goal, The key 
to the entire project is one of educa 
tion and training the same key to 
the remarkable growth and achieve 
ments of the entire American industry 

x“* * 
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Gulf Interstate Gets OK on $51,000,000 Project 


The Federal Power Commission has lateral line loops. In its application, 
granted Gulf Interstate Gas Company Gulf Interstate said that at present its 
temporary authorization to construct authorized design capacity is 575,- 
natural gas facilities costing approxi- 000,000 cu ft daily. Beginning in No- 
mately $51,000,000, in Louisiana, Mis- vember 1958 its present facilities will 
sissippi, Tennessee, and Kentucky. be inadequate to transport the volumes 

Gulf Interstate proposes to construct requested by its sole customer, United 
about 351.7 miles of 30-in. main line Fuel Gas Company, of Charleston, 
loops and about 54 miles of 24-in. West Virginia, the company said. In 





H&M pipe beveling machines mean 
speed and accuracy on ANY size of pipe! 


With pipe fabrication becoming increasingly important in the 
repair and maintenance shops and yards throughout American 
industry, H&M Pipe Cutting and Beveling Machines offer the 
easiest, quickest and most efficient solution to preparing pipe for 
welding, even by untrained operators 


One man can handle and operate any size H&M machine any 
of the 7 H&M models handling from 114” to 36” pipe after 
only a few minutes of instruction and be assured of perfect 


cuts or bevels every time. 


The split horseshoe gear of H&M machines, plus their extreme 
lightweight, permits the operator to slip them easily over the next 
section of pipe and within a matter of minutes the cut or bevel is 
finished, accurate and true 


Important H&M Accessories tor Shop or Field use 


THE OUT-OF-ROUND SHAPE CUTTER FLEXIBLE SHAFT 
MOTORIZED UNITS BOXES AND DOLLIES HOOKS, CLAMPS 


CED PIPE BEVELING MACHINE COMPANY 


311 E. Third St. Diamond 3-0241 
TULSA, OKLAHOMA 
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January, February, and March 1959, 
United Fuel requirements will be about 
662,000,000 cu ft per day, the applica- 
tion stated. The additional facilities, 
Gulf Interstate said, would increase its 
maximum winter delivery capacity to 
666,100,000 cu ft daily. 

The temporary authorization was 
conditioned by the FPC to provide that 
construction of the proposed facilities 
shall not begin until Gulf Interstate’s 
plan of financing is submitted to and 
approved by the commission. 


Cherokee Embarks On 
$5,500,000 Program 

A $5,500,000 pipeline expansion 
program, including construction of a 
new 12-in., 87-mile products line from 
Ponca City to Glenpool near Tulsa 
and conversion of an existing crude 
line from Glenpool to Wood River, 
Illinois, is announced by Cherokee 
Pipe Line Company, Ponca City, Okla- 
homa. 

Cherokee Pipe Line Company is 
owned by Continental Oil Company 
and Cities Service Pipe Line Company 

Organized in 1954, Cherokee now 
owns a products line extending from 
Ponca City to Wichita, Kansas, and to 
Oklahoma City and Wood River 
Cherokee also has a crude oil gathering 
system in Oklahoma with a crude oil 
trunk line extending from Central Okla- 
homa to Wood River. The crude oil 
trunk line will be converted to products 
service and will connect with the new 
12-in. Ponca City-Glenpool line. 

Also included in the expansion proj- 
ect are new pump stations at Afton, 
Oklahoma, and Richland, Missouri, 
and additions to existing stations at 
Ponca City and Glenpool and at Mount 
Vernon and Belle in Missouri. When 
completed this fall, the Cherokee sys- 
tem will have a total capacity of 60.- 
000 bbl of petroleum products daily 


Lateral Line Allowed 
In Pecos County, Texas 
Permian Basin Pipeline Company 
has been granted authority by FPC to 
construct 26.8 miles of 10-in. lateral 
pipeline from a point on its existing 
system in Pecos County, Texas, to a 
gasoline plant owned by three indepen- 
dent gas producers, also in Pecos 
County. The facilities will be used by 
Permian to purchase and receive resi- 
due gas from the producers at the out- 
let side of their Imperial No. 2 gasoline 
plant. 
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Gas Storage Scheduled for Ambassador Field, Texas 


Lone Star Gas Company has applied 
to the Federal Power Commission for 
authority to construct an 880-hp com- 
pressor station and other facilities to 
store natural gas in the Ambassador 
field of Clay County, Texas. 

The company said the project, esti- 
mated to cost approximately $740,000, 
would enable it to more efficiently 
serve its present customers in Wichita 
Falls and other local distribution sys- 
tems in the Wichita Falls area. The 
underground storage reservoir would 
permit the storage of gas during off- 
peak periods for withdrawal during 
peak-consumption periods, the Lone 
Star application states. 

The Ambassador reservoir is a par- 
tially depleted oil field located about 
20 miles southeast of Wichita Falls. 
Gas to be stored would come primarily 
from Oklahoma sources through Lone 
Star’s pipeline system. Traversing the 
Ambassador field, a 25-mile, 12-in. 
diam iine from Lone Star’s New York 
City gas storage field in Clay County 
would deliver the Ambassador field 
storage gas to Wichita Falls and other 
distribution systems. 

Lone Star estimates that gas storage 
in the 174-acre Ambassador field will 
result in recovery of an additional 472,- 
907 bbl of oil and after recovery of this 














THE PIPELINE ENGINEER, March, 1958 


oil the storage reservoir will have a ca- 
pacity of approximately 2,559,525,000 
(billion) cu ft of gas. Cushion gas to 
the extent of 993,000,000 (million) cu 
ft will be required, resulting in a work- 
ing storage capacity of about 1,566,- 
525,000 (billion) cu ft. 

Construction of the Ambassador 
field gas storage facilities is schedule to 
get underway shortly after Federal 
Power Commission approval. In No- 
vember the Railroad Commission of 
Texas authorized Lone Star to store 
gas in the Ambassador field. 


Permian to Turbocharge 
Andrews Station Units 

Permian Basin Pipeline Company 
has been authorized by FPC to acquire, 
construct, and operate natural gas fa- 
cilities in Andrews County, Texas, at 
an estimated cost of about $897,400 

Permian will acquire an existing 
1350-hp compressor unit, located at its 
Andrews County station, from Phillips 
Petroleum Company. 

Permian also was authorized to tur- 
bocharge 6 of the 12 units presently in 
operation at the Andrews station, 
which, with the new unit, will provide 
an increase of 4050 hp ard a total in- 
stalled horsepower of 20,250. 


FOR FURTHER INFORMATION ON 
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Projects 


United Plans Boost to 
New Orleans-Mobile Line 

United Gas Pipe Line Company has 
applied to the Federal Power Commis- 
sion for authority to build approxi- 
mately 203 miles of 30-in. natural 
gas pipeline paralleling an existing line 
between New Orleans, Louisiana, and 
Mobile, Alabama. 

The project would be constructed in 
two phases, the first including 78.7 
miles of line from a point near New 
Orleans to a point in Hancock County, 
Mississippi, and 38 miles from a point 
in Harrison County, Mississippi, to a 
point in Jackson County, Mississippi. 
The second phase would include a 
total of 86 miles of pipeline paralleling 
sections of the company’s southeast 
Louisiana-Mobile line. 


Gulf Interstate’s Request 
Granted by Commission 

The Federal Power Commission has 
issued a certificate to Gulf Interstate 
Gas Company authorizing the con- 
struction and operation of natural gas 
pipeline facilities in Jefferson Davis, 
Vermilion, and Cameron parishes, 
Louisiana. 

The project includes 9.9 miles of 20- 
in. loop line in Jefferson Davis and Ver- 
milion parishes and 2.9 miles of 6-in 
loop line in Cameron Parish 


WY DROSUAUIG 


PUPIL 
UBS UNG 


COMPLETE SERVICE 


SPECIALLY DEVELOPED 


EQUIPMENT 
EXPERIENCED 


TESTING ENGINEERS 


Call Shreveport 4-2678 


2000 BECK BUILDING 





SHREVEPORT, LOUISIANA 
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Projects 


Laurel Pipe Line Awards Construction Contracts 


Laurel Pipe Line Company, formed 
lust spring to transport gasoline and 
other petroleum products from refin- 
eries in the Philadelphia area to Cleve- 
land, Ohio, and intermediate points, 
has awarded construction contracts. 
The 440-mile line will be 24 in, in 
diam, between Philadelphia and Har- 
risburg, the largest ever built for petro- 
leum Following are the 
iwards by sections: 

Section |. From Eagle Point, New 
Jersey, to the west bank of the Dela- 
River, including the Delaware 


products 


ware 


River crossing, consisting of 5.6 miles 
of 24-in. line, awarded to Missouri 
Valley Dredging Company, Omaha, 
Nebraska. 

Section 2. From the west bank of the 
Delaware River to Laurel’s Booth sta- 
tion site in Delaware County, Pennsyl- 
vania, consisting of approximately 20 
miles of 24-in. line awarded to Mis- 
souri Valley Dredging Company, 
Omaha, Nebraska. 

Section 3. From Booth station to 
Mechanicsburg station near Harris- 
burg consisting of approximately 106 


Economical, high-performance test instrument 
for plant use in locating coating perforations 


ADJUSTABLE VOLTAGE This instrument is designed for use at perma- 
REGULATOR nent pipe yards or railheads using 110 to 115 

volt AC power. Voltage output can be adjusted 

externally in a range from 5000 to 20,000 volts. 


EASILY PORTABLE 


Detector unit in metal case with lift handles 


weighs but 1314 pounds and is easily carried by 
one man. It can be set near the work or may be 
used with electrodes on long cords 


BELL SIGNAL When an electrode attached to this detector finds 
a “holiday;’ scratch, hole, burned or coked spot 
in pipe wrappings its sharp, pulse-type voltage 
grounds on the pipe and signals the operator by 
a prolonged ringing of a bell 


MANY TYPES OF 


Unit may be ordered with Tinker & Rasor spring 


ELECTRODES electrodes (either half or full circle), new non- 
fouling, conductive, silicone rubber flat blades 
on wand handles or wire brush type. 


DISTRIBUTORS: Crutcher-Rolfs-Cummings, Inc., Houston, Texas, Remco Manufacturing Com 
pany, Inc., Tulsa, Oklahoma, Canadian Equipment Sales and Service, Ltd., Edmonton, Alberta, 
Bob Herrick, Rentals and Service, Harrisburg, Penna., Falcon Line Products Corp., Elizabeth, 
New Jersey « Export Agents: Frazar and Hansen, Ltd., San Francisco, California. 
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miles of 24-in. line, awarded to Engi- 
neers Limited Pipeline Company, San 
Francisco, California. The Susque- 
hanna River crossing and approaches 
consisting of one mile of 24-in. line 
were previously awarded to Pipe Line 
Construction and Drilling Company. 

Section 4. From Mechanicsburg sta- 
tion to Duncansville station consisting 
of approximately 78 miles of 20-in. 
line, awarded to Panama, Inc., Hous- 
ton, Texas. 

Section 5. From Duncansville sta- 
tion to the Aliquippa station in Beaver 
County, Pennsylvania, 113 miles of 18- 
in. line, awarded to Panama, Inc., 
Houston, Texas. This section includes 
crossings of the Allegheny and Ohio 
rivers. 

Section 6. From Aliquippa station to 
Cleveland consisting of approximately 
106 miles of 14-in. line, awarded to 
Williams Brothers Company, Tulsa, 
Oklahoma. Construction is scheduled 
to begin in April. 


Big Northern Ontario 
Project Starts in May 

One of the largest composite pipe- 
line construction programs ever under- 
taken in Canada will be in progress by 
the first of May for Northern Ontario 
Natural Gas Company, Ltd., which 
plans to construct 825 miles of lines. 
exclusive of services, for the 33 com- 
munities for which it has franchises to 
distribute natural gas in northwestern 
and north central Ontario. Northern 
will take all its gas from the Trans- 
Canada main line. 

Total expenditure is estimated at 
$15,000,000. Tenders will be called 
for March 15 and contracts awarded 
by April 1. Major laterals will be an 
86-mile 16-in. line from North Bay to 
Sudbury to serve this nickel smelting 
city and the International Nickel smelt- 
er, and a 32-mile line to the mining 
community of Timmins. 

The project also includes systems 
in all cities and towns along the routes 
of the Northern Ontario Crown and 
Trans-Canada main lines east of Ken- 
ora as far as Orillia, through the pulp, 
paper, and metal mining regions. An 
advance contract in Kapuskasing, junc- 
tion point of the Crown and Trans-Can- 
ada lines, is 90 percent complete, with 
80,000 ft of lines laid. 

Fish Service Corporation, of Regina, 
has been engaged as construction 
supervisor for the entire project. It has 
established regional headquarters at 
North Bay and Timmins. 

Construction under carried-over 
1957 contracts in Kenora, Dryden, and 
the Lakehead cities will resume as early 
as possible in the spring. Scheduled 
completion date for the whole system is 
November 1, 1958 


THE PIPELINE ENGINEER, March, 1958 








Projects 


Service Awards Contract 
For Microwave Towers 

Service Pipe Line Company has 
awarded a contract to the Tower Con- 
struction Company, Sioux City, Iowa, 
to construct a chain of nine microwave 
towers, ranging up to 420 ft in height, 
across parts of Missouri and Illinois. 
The towers will be erected at Edina and 
Medill in Missouri, and East Ft. Madi- 
son, Ormonde, Laura, Campgrove, 
Streator, Verona, and Manhattan in 
Illinois. 

G. L. Maciula, chief engineer of 
Service Pipe Line Company, said work 
started on erecting the tower at Edina, 
northeast of LaPlata, Missouri, on Feb- 
ruary 24. The new system will connect 
with an existing microwave system at 
the company’s LaPlata pump station, 
and will continue across Illinois to its 
Manhattan station. The route follows 
the company’s trunk system to refin- 
eries in the Chicago area. 

Initially, the microwave system will 
be equivped to handle 10 voice chan- 
nels, Maciula said. Operating data and 
other information gathered at the sta- 
tions will be transmitted to a dispatch- 
ing center at Freeman, Missouri. 

The nine microwave stations in the 
system will overate in the radio fre- 
quency band of 6700 megacycles under 
authority of the Federal Communica- 
tions Commission. 

The new system, due for completion 
in the fall of 1958, will be under the 
suvervision of J. J. Willenburg, Gales- 
burg division manager of the Missouri- 
Illinois division for Service Pive Line. 

When it is comovleted, unattended 
electric pump stations at Medill, Or- 
monde. and Streator will be controlled 
from Freeman 


El Paso Gets Temporary 
Permit for Facilities 

The Federal Power Commission has 
granted El Paso Natural Gas Company 
temvorary authorization to construct 
21.4 miles of 10%4-in. pipeline extend- 
ing from Santa Rosa Gas Company’s 
provosed Fort Stockton compressor 
station to Pecos Company’s existing 
processing plant. all in Pecos County; 
18.4 miles of 856-in. from the Pecos 
plant to a point in Ward County and 
additional metering facilities at the 
Pecos processing plant. 

In its application, El Paso stated that 
the facilities were necessary to enable 
it to purchase residue gas, which is 
presently being flared, from Santa 
Rosa. El Paso says it has contracted 
for approximately 10,000,000 cu ft per 
day of residue natural gas during the 
first year after delivery is begun and 
about 14,000,000 cu ft daily thereafter 
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Seamless hydraulic 
tubing on shielded 
ball bearings tection 


a 
LITE fo 
“Packaged Say 
Unit’ 


Headache Rack 
Tough, hydraulic tub 
ng for complete pr 


Rolling Tail Pipe 


Winch Mounts 
for safety & strength 
with or without winch 


Gin Pole Pockets 
One piece steel cast 
ng for single or 

uble setting 


Body Deck Plate 
Flush mounted, 2” 
center-matched hard 
wood and tempered 
steel 


For heavy duty—anywhere in the field—the famous 
Leland ‘Packaged Unit" is the safest, toughest, eas 
iest, speediest all-purpose truck body. Designed and 
built for gin pole teri and rough terrain work, 
the “Packaged Unit’ suits you to a ‘T’. Write for 
fully illustrated catalog today. 


elond _ 


EFQUIPMENT COMPANY dm 
Oklahoma City @« TULSA e 
Makers of Pole Trailers—Selfioading Single Axle and Tandem Floats—Fifth Whee! Bodies 





Longview, Texas 
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Projects 


AN OUNCE OF PROTECTION New York State Natural 


Given FPC Approval 

The Federal Power Commission has 
authorized New York State Natural 
Gas Corporation to construct and op- 
erate natural gas facilities estimated to 
cost approximately $7,002,800, in 
Pennsylvania and New York. 

New York Natural proposes to re- 
place its 56.5-mile, 20-in. No. 1 line 
extending from its Boom compressor 
station in Tioga County, Pennsylvani* 
to Ithaca, New York, with 30-in. line 


§ WORTH A POUND OF REPA IR over a period of four years and to in- 


stall an additional 2000 hp at Boom. 


“ G In its application, New York Natural 

(33 proposed replacement of 12 miles of 

particularly when you specify..: C7 line in 1955, 17 miles in 1956, 14.6 
. , > 












miles in 1957, and 12.9 miles in 1958 
The additional compressor horsepower 
| was proposed for 1955. The FPC, in 












































} ¥ 1-3 1G-3 1GF-3 | IXF-3 | IXG-3 | 26-3 266-3 | | August 1955, June 1956, and April 
rm, I 4 = | 1957, granted New York Natural tem- 
t . fee . . 
t ; - ites Yes Yes Yes —_ “_ Yes | porary authorization for the construc- 
r Cleaned | tion and operation of all but the 1958 
| facilities. 
! Primer Primer Primer Primer Primer Primer Primer j 
. ~ ° os | 4 . 
> 2/32 2/32 2/32 2/32 2/32 2/32 2/32 | Laying Gas Gathering 
Enamel! Enomel Enamel Enomel Enomel Enamel Enomel ~ 
System in 55 Ft Water 
1/32 1/32" 132 1/32” 1/32” , . . . 
3 Enomet | 2% | Sloss | ercmet | Enamel | Enamel | Enomet | | Work ona 10-mile gas gathering line 
ENAMELS | in the West Delta area about 18 miles 
4 eed Poti de Nee ered from the Louisiana Coast for Tennes- 
Felt Enomel Enomel Felt Felt . age 
see Gas Transmission Company has 
K or x , x of xX of . 
‘ —_ —_ Athoston Th Tey ep ee been started by Commonwealth Oil 
. Enome!l Enomel Enomel Enamel Company. 
: a = 7 
> ay reek Keats [Asbestos [Asbestos . The line is being laid by the Magic, 
, : Commonwealth’s pipelaying barge. 
The new line, all of 12%4-in. con- 
7 Kroft Kroft . = - 
crete-coated pipe, will interconnect 

















gas wells of the Continental Oil Com- 
pany in Louisiana offshore blocks 54, 
58, and 59 with a Tennessee Gas line 
Yes, sir, and an ounce of Standard Pipeprotection is worth extending to the mainland in the West 
Delta area. 

Location is approximately 20 miles 
the finest coating and wrapping you can buy. | south of Venice, Louisiana, the base 

| of operations for the pipelaying proj- 
ect. The line is being laid in water ap- 
proximately 55 ft deep and in trenches 
ranging from 6 to 10 ft deep, which 
will be backfilled. 


These specifications available in any type of enamel or asphalt 





more than a pound of repair, for Standard Pipeprotection is 


Pipe once underground, becomes most expensive to dig up 


and repair or replace. Make sure your pipe stays down by 


specifications. 


Budget-Type Request Granted 
The Federal Power Commission has 
authorized Texas Eastern Transmis- 
oe ae “ty ¥ | sion Corporation and its subsidiary, 

THROUGH mates aN ‘ : Wilcox Trend Gathering System, Inc., 


specifying SPI coating and wrapping. Choose any of many | 
| 


a aaici bi " | | to construct natural gas facilities dur- 
SS ing 1958 at an estimated cost of ap- 

RATES AT ; : | proximately $4,000,000. 

THE ST. LOUIS Texas Eastern was authorized to con- 

GATEWAY a . struct facilities not to exceed $3,000,- 


| 000, with no single project exceeding 
$500,000. Wilcox was authorized to 
, a) construct facilities not to exceed 
L ° r P , | $1,000,000, with no single project ex- 
standard pipeprotections imc. | °ins $150,000. 
“rt | The companies stated that their ap- 
plications were of the budget-type. 





~ 3000 SOUTH BRENTWOOD BLVD.- ST. LOUIS 17, MISSOURI 
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PIPELINE PERSONALS 





>» Jac A. Cushman, formerly assistant di 
rector of public information, has been 
promoted to corporate secretary and con- 
vention manager of the American Gas As- 
sociation. He succeeds Harold 8. Walker 
Jr., who has been named assistant to the 
managing director. 


> James G. Elliott has been promoted to 
superintendent of right of way for the 9- 
state area in which Texas Gas Transmis- 
sion Corporation pipelines are located. 
M. E. Bless, now of Memphis, Tennessee, 


J. G. Elliott M. E. Bless 


and W. T. Turner Sr., Monroe, Louisiana, 
were named division superintendents of 
land and lease. Bless will soon be located 
at Owensboro where he will supervise 
Texas Gas pipeline right of way activities 
in Kentucky, Illinois, Indiana and Ohio 
Turner will continue to be located at the 
company’s Monroe offices where he will 
be responsible for pipeline right of way in 
Tennessee, Mississippi, Arkansas, Louisi- 
ana and Texas. Elliott, a 21-year em- 
ployee of Texas Gas, was division super- 
intendent of land and lease. Burvil Tay- 
lor, of Monroe, and Truman D. Barnes 
Jr., of Memphis, have been appointed to 
the district manager positions formerly 
held by Turner and Bless. 


W. T. Turner dr. Ww. E. Biery 


> Walter E. Biery has been named presi- 
dent of the Mid-Continent Pipe Line 
Company succeeding J. Marston Linehan, 
who resigned to become vice president 
and manager of crude oil supply and 
transportation for Sunray Mid-Continent 
Oil Company and D-X Sunray Oil Com 
pany, its refining and marketing subsid 
lary. 

Linehan, identified with the pipeline 
company since 1933 successively as divi 
sion superintendent, general superintend 
ent, vice president and general manager, 
has served as president of the transporta 
tion unit since 1947. A special meeting of 
Mid-Continent Pipe Line stockholders ac- 
cepted the resignations of Linehan, R. W. 
McDowell, R. Paul Henry, and R. H. 
Wills as board members and named 
Biery, O. E. Bryant, Fred E. Pyeatt Jr., 
M. C. Jones, and J. H. Woodard as suc- 
cessors. The new directors then elected 
Biery president and chairman of the 
board; Bryant, vice president; B. P. Lam 
bert, secretary-treasurer, and Woodard. 
assistant secretary-treasurer. Bryant is 
manager of MCPL field operations; Pyeatt 
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is manager of engineering, and Jones is 
manager of crude oil traffic. Lambert and 
Woodard are officers of D-X Sunray, of 
which MCPL is a wholly-owned subsid 
iary 


> L. L. Whiteneck, vice president and di- 
rector of materials research for Plicoflex, 
Inc., Los Angeles, California, has been 
elected president of the National Associa- 
tion of Corrosion Engineers. Also elected 
were Hugh P. Godard, head of the chemi- 
cal division, Aluminum Laboratories, 
Limited, Kingston, Ontario, Canada, vice 
president and A, L. Stegner, corrosion 
engineer for Tennessee Gas Transmission 
Company, Houston, re-elected for a sec- 
ond term as treasurer 


> Raymond F. Hadley, chief engineer ol 
the product lines department of Sun 
Pipe Line Company 
has been appointed 
to the additional post 
of vice president 
Hadley’s pipeline 
career began in 1931 
for Susquehanna 
Pipe Line Company 
In 1951 Susquehanna 
Pipe Line and other 
pipeline subsidiaries 
of Sun Oil Company 
were merged into a 
single organization 
Sun Pipe Line Company, and in 1954 
Hadley was named chief enginee: 


R. F. Hadiey 


when the pressure is on... 


be sure it’s with 


Gathering Lines 
HIGH PRESSURE 


Gathering Lines 
LOW PRESSURE 


Field Storage Transfer 


and Truck Transportation 


RTHER 
PRODUCTS 





NFORMATION ON 
SEE READER SERVICE ARI 


nO) od 18 


ROTARY PUMPS 


Series H Pump for heavy 


transfer. Sizes 10 to 75 
GPM... pressures to 600 


Psi. 


Series F Pump for medium 
transfer. Sizes 1 to 300 
GPM ... pressures to 300 


PSI. 


Series 3600 Pump for reg- 
ular transfer. Sizes 40 to 
300 GPM ... pressures to 
100 PSI. Also available on 


bedplate. 


ROPER HYDRAULICS, INC. 
723 BLACKHAWK PARK AVE, 
ROCKFORD, ILLINOIS 
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Personals 


| » W. R. Stephens has been elected presi- 
dent of Arkansas Louisiana Gas Com 


pany succeeding the late J. C. Hamilton 
Stephens has been chairman of the board 


of Arkansas Louisiana since January 

1957, and will continue in that position, 

also. D. W. Weir, of Shreveport, was 

named to the newly created position of 

executive vice president and elected to the 

board of directors of the company. Lind- 

sey Hatchett, of Little Rock, also was 

elected a new vice president of the com 4 

| pany. Weir previously has served as a 

vice president and Hatchett has worked on 

special assignments for ALG for several 
years. 





> The promotions of Wilson N. Gilliat, 
chief engineer, to assistant vice president- 
engineering, and Charles J. Flint, assist- 








W. NN, Gillict C. J. Flint 


ant chief engineer to chief engineer, were 
announced by Williams Brothers Com- 
pany, Tulsa. 


> The 1957 NACE Willis Rodney Whit- 
ney Award will be given to T. P. Hoar, 
lecturer in metallurgy, Cambridge Uni 
versity, England. The Frank Newman 
Speller Award will go to Robert J. Kuhn, 
for more than 30 years corrosion engineer 
for New Orleans Public Service, Incor- 


GIVE PIPE, PIPE JOINTS, FITTINGS and COUPLINGS porated, New Orleans, Louisiana. The 


awards will be presented during the an- 


THE QUALITY PROTECTION BUILT INTO of Corrosion Engineers, March 19 af San 


Francisco. The banquet will be held dur- 


‘a ing the NACE 14th Annual Conference 
Time-Tested AAP (3 Cc OA ® and Exhibition, March 17-21, 1958. 
| > Paul Fink, Bradfordwoods, Pennsyl- 


vania, has been appointed chief mechani- 
cal engineer for The Peoples Natural Gas 





To reduce mai -osts istributi , , 
educe maintenance costs on distribution lines, you need the Company. Fink, with the company since 
best possible protection you can get at lowest possible cost. Since 1951, has had various responsible assign- 
1941, TAPECOAT has led the way in providing dependable, low- ments, including the designing of com- 
i ARTS . . . : pressor stations and the overseeing of con- 
cost preventive maintenance on gas lines in underground service. struction work 
Today, the performance of this original coal t i i 
eniie A i . * : B = coating = > Ralph P. Paden, formerly assistant 
andy tape form is more important than ever in your mainte- manager of the crude oil pipeline divi- 
nance picture. Equal in effectiveness to mill coating on the pipe, sion, has been named manager of the 


division’s technical section, and Winfield 





TAPECOAT gives your lines the continui ) ti . - ¢ : 

oppose gives your | ti uing | rotection of coal tar. S. Schmidt, who was assistant manager of 
t can be applied positively because it has its own perfect bond. the company’s products pipeline division 
No skilled help is required because it is simple to spiral-wrap with at Pages is now manager of the 
the use of a torch. / once TAPECOAT is : ‘ § ie crude division’s operations section and 
And want Al EC OAT is on, you know from its | has moved to Dallas, both for Atlantic 

16-year record that it will give you uninterrupted protection. | Pipe Line Company. 
rAPEC OAT comes in rolls of 2”, 3”, 4”, 6”, 18” and 24” widths. | ) Ernest R. Shearer, formerly assistant 
Also available in asphalt. Find out today how it can fit into your | superintendent, Cygnet division at Lima, 
preventive maintenance program and help you save time, labor, Ohio, has been appointed superintendent 
cuatenicl oni we . of the Midwest products division, Lima, 
t al é money. for Buckeye Pipe Line Company 


| Charles W. Tomford, formerly superin- 

tendent of the Midwest products division 
has been appointed manager of the plan- 
ning and development department, Lima 


Ihé TA P E ‘ OAT > Gordon C. Bowen, secretary-treasurer, 


Algonquin Gas Transportation Company, 
Boston, has been elected to membership 
in the Controllers Institute of America. 
Established in 1931, the Institute is a 
non-profit management organization of 
controllers and finance officers. 


Write for brochure and prices 


Originators of Coal Tar Coating in Tape Form 






1533 Lyons Street, Evanston, Illinois 
Phone DAvis 8-5220 
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@ Fulton Banister, Lid., 625 Northern Hard- 
ware Building, Edmonton, Alberta. Has 100 
miles of 18-in. for Alberta Gas Trunk 
Line Company, Lid., from Burstall at the 
Alberta border to Provost, Alberta. Also 
has 22 miles of gas gathering line in the 
Provost field for Provo Gas Producers, 
Lid., consisting of constructing gathering 
system and wellhead tie-ins—3 to 12-in. 
pipe; this gas to be fed to Alberta Gas 
frunk Lines. 


@ Banister Construction, Lid., 625 Northern 
Hardware Bidg., Edmonton, Alberta. Has un- 
determined amount of 2 to 6-in. exten- 
sions to existing systems in cities and 
towns in Saskatchewan, plus approxi- 
mately 5000 consumer service connec- 
tions, for Saskatchewan Power Corpora- 
tion. Has contract for construction of 
transmission and distribution system in 
the town of Wilkie, Saskatchewan, for the 
Saskatchewan Power Corporation. 


@ F. E. Shaw, Ltd., 530 S. Vidal Street, 
Sarnia, Ontario. Has 40 miles of 6 to 10-in. 
line for Dominion Natural Gas Company, 
Ltd., in the Brantford, St. Catharines, 
and St. Thomas districts. Has 67 miles 
of 6 to 20-in. transmission lines for Union 
Gas Company, Chatam, Ontario, to 
Dawn, London, St. Marys, Stratford, 
Kitchener and Guelph. 


@ Williams Brothers Company, National 
Bank of Tulsa Bidg., Tulsa, Oklahoma. Has 
212.5 miles 2U-in. crude line for Socony 
Mobil Oil Company de Venezuela. Line 
will extend from San Silvestre field to 
Puerto Cabello on the Caribbean Coast. 
For Laurel Pipe Line Company, 106 miles 
of 14-in. from Aliquippa station, Pennsyl- 
vania, to Cleveland, Ohio. 


@ Troth Construction Company, Box 592, 
Britton, Oklahoma. Has contract for 160 
miles of 2 and 8-in. lines for gas distribu- 
tion to communities in the Aberdeen, 
South Dakota, area, for Northern Natural 
Gas Company 


@ Canadian River Construction, 580 Hornby 
Street, Vancouver, British Columbia. Has con- 
tract on Spread Y, containing 91.3 miles 
of 30-in. gas line from Longlac to MP 
584.8 at the east bank of the Shekak River 
for Northern Ontario Pipe Line Crown 
Corporation. 


@ Williams-Austin Construction Corporation, 
3322 Grant Building, Pittsburgh 19, Pennsy!l- 
vania. Has 50 miles of 10-in. for Central 
Hudson Gas & Electric Company be 
tween Kingston and Albany, New York 
Also has 5.7 miles of 26-in. line for At- 
lantic Seaboard Corporation in Hardy 
and Grant counties, West Virginia. 


@ Dutton-Williams Brothers, Ltd., North Ca- 
nadian Oil Building, Calgary, Alberta. Has 
67 miles of 30-in. line for Trans-Canada 
Pipe Line. Has contract for 80 miles of 
gathering lines for Westcoast Transmission 
Company’s natural gas grid system in the 
Peace River region; plans call for laying 
some 20-in. as an extension to the main 
line and also smaller diameter lines down 


CONTRACTORS 


to 6-in. for the Blueberry field. 


@ Fish Service Corporation, M & M Building, 
Houston, Texas. Mus ©6/ mules of line Lor 
fiona riyeune and Siruge Cunpuny 
from Port fvergiades tO Momestead Au 
Force base, Fiorida. 


@ C. P. Bartley & Son Pipe Line Construction, 
P. O. Box 616, Tioga, North Dakota. fas 
i2t Mutes OF 4 WNivugh 12-iN. gas gainer- 
ing extensions lor Signal Vil & Uas Com- 
pany in the Newton, North Vakota, area 


@ Engineering-Construction Company, First 
Nat | Bank 5 g, luisa, Okianoma. has 
Culmiact Wall GUY Uf miacun, wmissuuri, LO 
lay 2> miles ot 4 and 6-1n. becween Mo- 
berly and Macon, Missouri, and i2 miles 
ot various Size distrinuuon lines in Macon. 





@ G.E.T. Construction, Inc., 435 S. 116th 
St., Milwaukee, Wisconsin. Has 46 miles of 
-4-1N, Lovps 1 WiscuDsiN aud Llunois 1Or 
Micnigan Wisconsin Pipe Line Company. 


@ O. R. Burden Construction Corporation, 
P. O. Box 5216, Tulsa, Okiahoma. tas 12U 
Miics Of 10-1n. anu D MuicS OF 12-in. IOI 
Magnolia Pipeune Company trom Mid- 
land to Abilene, Lexas. Also has crossing 
Olt Neosno Kiver al Cnhetopa, Nansas, [or 
lexaco-Cities Service Pipe Line Com- 
pany. 


@ Four Way Company, Farmington Hwy., 
Aztec, New Mexico. Has contract to lay 
lo-in. line tor 4 exas-vew Mexico Pipeune 
Company, tor a distance of 150 mules 
southeast from the Aneth field in South- 
east Utah. 


@ Oklahoma Pipe Line Constructors, P. O. 
Box 13227, Dallas 20, Texas. Has 35 miles 
OL Su-in, lor 4 ennessee Gas Lransmission 
Company between a point in Garrard 
County, Kentucky, to a point of 1G1's 
compressor site in Powell, Kentucky. Also 
has 85 miles of 20 and 24-in. (spread 101) 
of Trans-Canada Pipe Lines, Ltd., on the 
eastern section, in proximity of Toronto, 
Ontario, beginning from a point south 
west of Toronto circling the city, and also 
a section beginning at a point east or 
northeast of Toronto. Also has 100 miles 
of 30-in. for Creole Petroleum Corpora 
tion between Temblador and Caripito, 
Venezuela. This is the company’s first 
Venezuelan venture since 1944. Has 50 
miles of 22 and 24-in. loops for Portland 
Pipe Line Corporation and Montreal Pipe 
Line Company; 39 miles in U. S. and 11 
miles in Canada. To start in spring. 


@ Brown & Root, Inc., 4100 Clinton Drive, 
Houston, Texas. Has contract with Texas 
Eastern Transmission € orporation to fur 
nish field supervision for construction of 
626 miles of 30-in. loops along the com- 
pany’s line between Beaumont, Texas 
and Uniontown, Pennsylvania 


@ Holder Construction Company, Box 1438, 
Snyder, Texas. Has contract on 134 miles 
of 6-in. products line for Trust Pipe Line 
Company between Hawley and Wichita 
Falls, Texas. 


HEET-LINE £2. 














Write 
for 
Bulletin 


PATENTED 


PIPELINE 
VENTS 
AND 
MARKERS 


P. O. BOX 276-A 
SHREVEPORT 
LOUISIANA 


Write for 
Specifications Folder 


HlLEETeL/NE 


WELDING 
FITTINGS 


REDUCERS: Concentric and eccentric 
Nominal pipe sizes 1° to 30 
ASA B16.9, ASTM A234. Schedules 
10 to 160, stainless steel, and 





other alloys. Special lengths and sizes 


oS Fd 


SADDLES: Conventional, and 


for pressure vessel heads. Nozzk 





sizes from '4" to 24’. Fleet-Line 
saddles weld neatly into place n 
much less time, and with muct 


less welding rod 


Complete encirclement saddle 


-« 
« — 


Fast interested service 


Write for Literature 


STEEL FORGINGS, Inc. 


P. O. Box 276A ® Shreveport, la 
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ONE MAN, 
and a Verec: PULSE 


CODE System, can 
gauge and record 
100 tanks in 

12.3 minutes - 
AUTOMATICALLY 


Quite a job for one man—and quite a saving for his employer. A saving in labor, time and over- 
flow losses, and an increase in production efficiency. The secret, of course, is the “Varec” PULSE 
CODE equipment wisely specified by the farm operator. He has discovered what thousands of 
successfully operating “Varec” installations have been proving for years: that 1utom ation 
means reduced operating costs, and automation by “Varec” guarantees it aan 


“Varec” has been the leader in the field of automatic tank gauging since its inception. This 
progressive leadership, coupled with over 30 years experience in faithfully supplying the n ation’s 
petro-chemical industry with products noted for their dependability and excellence of design and 
manufacture, has resulted in the “Varec” PULSE CopE Telemetering System—the finest in the field 


“Varec™ Pt LSE CODE reads SAFE—if a pulse is lost or gained you get no reading, not an incor- 
rect reading. ‘“Varec” PULSE CODE can give you an accurate, dependable telemetering system—over 
unlimited distance using any type single communication channel—for remote gauging of liquid 
level, temperature reading, and remote control of valves and pumps. It can provide an auto- 
matically printed record through an electric typewriter or tape printer. It does the work for- 
merly requiring many field men, infinitely more accurately, and has an amazingly fast pay-out 

Investigate the opportunities of a “Varec” installation for your tank batteries Competitively 
priced in initial cost, unmatched in record of performance, when you specify “Varec;’ you are 
buying the best . ; 

Send for our free booklet, ‘A Comparison of Telemetering oms” ? ? 
on PULSE COLE Trew nrine I f Telemetering Systems” and Bulletin CP-3012 


THE VAPOR RECOVERY SYSTEMS COMPANY 


Compton, California, U.S.A 


Cable Address: 
VAREC COMPTON CALIF. (U.S.A.) All Codes 
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Contractors 


@ Collins Construction Company, P. O. Box 
86, Port Lavaca, Texas. Has 26 miles off- 
shore trenching for the CATC Group 
from Grand Isle, Louisiana, to a point 26 
miles out into the Gulf of Mexico. Marine 
Gathering Corporation is the prime con- 
tractor, and Collins is burying the line 
being laid by Marine Gathering’s pipeline 
barge. Has trenching contract for 57 miles 
of 12 to 26-in. lines running from shore 
to offshore facilities at Cameron, Louisi- 
ana, for Tennessee Gas Transmission. Has 
contract with Accra-Mobil Overseas Oil 
Company for 11,500 ft of 12-in. sea-load- 
ing line from shore at Accra, Ghana (Af- 
rica) to a depth of 50 ft. Also has 32,000 
ft of 24 and 12-in. sea-loading line for 
American Independent Oil Company at 
Kuwait into the Persian Gulf. Has trench- 
ing contract with Commonwealth Oil 
Company for 10.6 miles of 12-in. offshore 
line in West Delta block in Gulf of 
Mexico. 





@ Western Pipe Line, Inc., 1011 San Jacinto, 
Austin 66, Texas. Has 94 miles of 30-in. for 
Northern Ontario Pipe Line Crown Cor 
poration between Hawk Lake and Hynde 
man, Ontario. 


@ Panama inc., 1418 Melrose Bivd., Hous- 
ton, Texas. Has contract for 362 miles of 
16-in. for the Texas-New Mexico Pipeline 
Company from Jal, New Mexico, north- 
westward. Has 193 miles of 4 to 24-in. line 
in Mocane and Laverne, Oklahoma, fields 
for Colorado Interstate Gas Company 
For Laurel Pipe Line Company, 78 miles 
of 20-in. from Mechanicsburg, Pennsyl- 
vania, to Duncansville, 118 miles of 18- 
in. from the latter point to Aliquippa sta 
tion, Pennsylvania. 


@ Mid-States Construction Company, P. O. 
Box 417, Mt. Vernon, Illinois. Has contract 
for 50 miles of %4 to 2-in. and 4 to 6-in 
distribution and service lines in Desota, 
Missouri (Project 5), for Missouri Nat- 
ural Gas Company. This work is to start 
March 1 


@ Mannix Company, Lid., 332 Seventh Ave- 
nue West, Calgary, Alberta. Has 93 miles of 
30-in. for Northern Ontario Pipe Line 
Crown Corporation from a point 30 miles 
west of Hearst running to Kapus Kassing, 
Ontario. Right of way clearing is being 
completed and pipe laying is to begin be 
tween May 15 and June 1. Has 30 miles 
of 3-6-in. gathering system in Drayton 
Valley, Alberta area for Pembina Pipe 
line Company. This is a continuing con 
tract with Pembina, of which 500 miles 
have now been completed since 1954 


@ Lone Stor Pipe Line Constructors, Inc., 
10301 Shady Trail, Dallas, Texas. Has 143 
miles of 20-in. crude line between Teacue 
and Houston, Texas, for Sinclair Pipe 
Line Company. Also has 30 miles of 16, 
14, 10 and 4-in. for Transcontinental Gas 
Pipe Line Company from a point neat 
Tilden, Texas, westward. 


@ Golightly Construction Corporation, Box 
15243, 6450 Liberty Road, Houston 20, Texas 
Has 6 miles of 20-in. line on the Hous 
ton end of Sinclair Pipe Line Company's 
North Texas to Houston crude line 


@ Hunsaker Trucking Contractor, Inc., 11476 
Harry Hines Blvd., Dallas, Texas. Has string- 
ing contract for 20 miles of 16-in. between 
Electra and Wichita Falls, Texas, and 25 
miles of 12-in. between Bellevue and 
Wichita Falls, both for Lone Star Gas 
Company. Has 30 miles of 12-in. to string 
between Sonora and Eldorado, Texas, for 
Pioneer Natural Gas Company 
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@ Majestic Contractors Limited, 408 Royal 
Trust Building, Edmonton, Alberta. Has con 
tract for the 70.9 miles, 30-in. Spread X 
of Northern Ontario Pipeline between 
Beardmore to Longlac, Ontario. Has un- 
determined amount of gathering system 
for Producers Pipeline Ltd. in the Esta- 
van, Saskatchewan, area. Has contract to 
lay city distribution system in Cooksville, 
Ontario, for Consumer Gas Company. 
Has city distribution system in Guelph, 
Ontario, for Union Gas of Canada. Has 
contract for testing Trans-Canada Pipe- 
line’s line from Alberta to Winnipeg, 
Manitoba. 


@ Halimac Construction Company, 3701 Buf- 


News 


Atlantic Seaboard 
Gas Lines Receive OK 

The Federal Power Commission has 
granted Atlantic Seaboard Corporation 
authorization to construct and operate 
natural gas facilities, at an estimated 
cost of about $2,459,800, in West Vir- 
ginia and Virginia. 

Atlantic will construct about 5.7 
miles of 26-in. transmission line loops 
in Hardy and Grant counties, West 
Virginia; install an additional 2000 hp 
unit at its Cleveland compressor sta- 
tion in Upshur County, West Virginia; 
install an additional 2000 hp unit at its 
Files Creek station in Randolph Coun- 
ty; install an additional 880 hp unit at 
its Huff Creek compressor station in 


LEANING ANDO 
HINE 


PRIMING MA 


falo Drive, Houston, Texas. Has undeter 
mined amount of various size pipe to lay 
for Pacific Northwest Pipeline Company 
for gathering system in Four Corners area 
Also has undetermined amount of gather 
ing system line for El Paso Natural Gas 
Company in the Four Corners area. Has 
gathering system to lay for Pacific North 
west Pipeline Company in the Big Piney 
field, Wyoming; amount and size of pipe 
is undetermined. 


@ Vaughn and Taylor Construction Company, 
Inc., P. O. Box 3266, Odessa, Texas. Has 
contract for 48 miles of 8, 6, and 4-in 
line between Kermit and Goldsmith, 
rexas, for El Paso Natural Gas Company 


Wyoming County, West Virginia, and 
construct and operate an additional 
measuring and regulating station in 
Albemarle County, Virginia, for addi- 
tional wholesale deliveries to Virginia 
Gas Distribution Corporation. 


Northern Natural to 
Build in Panhandle 


The Federal Power Commission has 
granted Northern Natural Gas Com- 
pany authorization to construct 27.6 
miles of 30-in. natural gas loop pipe- 
line at an estimated cost of approxi- 
mately $3,020,000. 

Northern proposes to construct 
about 18.3 miles of line north of its 
Beaver compressor station in the Okla- 
homa Panhandle and 9.3 miles of line 
north of its Sunray station in the Texas 
Panhandle. 


Contractors 





@ Missouri Valley Dredging Company, 
1331 South 20th Street, Omaha, Ne 
braska. Has 5.6 miles of 24-in. for Laure! 
Pipe Line Company from Eagle Point 
New York, to west bank of Delaware 
River including the river crossing. Also 
20 miles of 24-in. from that point to 
Booth station site in Delaware County 
Pennsylvania 


@ Engineers Limited Pipeline Company, 
225 Bush Street, San Francisco. Has 106 
miles of 24-in. for Laurel Pipe Line Com 
pany from Booth station, Delaware 
County, Pennsylvania, to Mechanicsburg 


United to Lay More 
Lines in Southern Louisiana 


The Federal Power Commission has 
authorized United Gas Pipe Line Com 
pany to construct and operate natural 
gas pipeline facilities in Terrebonne 
Parish, Louisiana, at an estimated cost 
of approximately $2,653,210 

United will construct about 13 miles 
of 16-in. transmission pipeline, with 
appurtenant facilities, to extend from 
the end of its existing 20-in. Kent 
Bayou field lateral line to a point in 
the Halter Island field area. United was 
also authorized to construct about 17.4 
miles of 8-in. lateral supply lines, meter 
stations, and such other 
may be needed from time to time to 
take additional deliveries from wells in 
the area. 


facilities as 


... the sign of rugged 
PIPELINE EQUIPMENT 


When you see a Crose emblem on pipeline equip- 


ment you can be sure that it is built to stand up 


over miles of rough pipelining — It's rugged and 


engineered to give trouble-free service, that’s why 


it pays to specify Crose — the finest in pipeline 


equipment! 


CROSE EQUIPMENT for every pipeline opera- 
tion: Yard pipe reconditioning machines, pipe 


line cradles, portable buffing machines 


slag 


buster, pipe defroster, pipe preheater, cutting 
and beveling machines, coupon cutter 


2715 DAWSON ROAD @ 
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MANUFACTURING CO., INC. 
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500 FIFTH AVENUE, NEW YORK CITY 
DISTRIBUTORS 


EDMONTON @ CROSE PIPELINE EQUIPMENT 
PIPELINE SUPPLY CO . HOUSTON 
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News 


Completing Gas Gathering 
System in West Texas 


Sinclair Oil & Gas Company and 
Skelly Oil Company are completing an 
extensive field gas gathering system 
connecting six fields in Schleicher and 
fom Green counties, Texas, to their 
jointly-owned Gas Products Plant No 
23 in the Hulldale field of Schleicher 
county. 

In addition, preliminary work is un- 
derway to gather gas from three addi- 
tional fields in Schleicher County. 

With Sinclair as operator, the plant 
began operations in July 1956, proces- 


gas gathered from the 
Hulldale and Cox 


sing oil-well 
Hulldale, North 
Brown fields 

Through installation of an additional 
1100-hp compressor at the main plant 
and the installation of the extensive 
gathering system, oil-well gas is being 
gathered from the Mount Susan and 
Pecan Station field in Tom Green 
County and from the O’Harrow, But 
ler, Toenail Trail, and Otto fields in 
Schleicher County. 

A 200-hp compressor has been in 
stalled in each of the Pecan Station and 
Mount Susan fields. 

Pioneer Gathering System, Inc., is 





FLEXIBLE 


RUBEROID ROCK SHIELD 


means extra safety in extra tough areas 


Oil and gas pipelines need extra protec 
tion from rock abrasion and penetration 
in areas such as mountain cuts and river 


Ruberoid Flexible Pipelin 


Shield is the made-to-order extra protec 


Crossings 


tion to insure long, maintenance-free pipe 
line performance 

Rubero d 
premium felt 


Pipeline Shield is made of 
suturated with Bitumen and 
lined on one side with a tough kraft crep 
paper to provide more flexibility. This 
rugged, durable covering will withstand 


extremes of abrasion and penetration and 


keep lines in service without costly repair 
interruptions. 

Ruberoid Pipeline Shield is easy to ap 
ply right over the standard felt and enamel 
outer covering. It is available in 8’ to 10’°2 
lengths in widths from 17° to 60” to fit 
any size pipe. One or two man crews can 
metal strapping. 


are just as simple 


install it quickly with | 
Seals (600 per 1000’) 
to install. 

When laying pipelines in extra tough 
areas, add an extra margin of safety with 
Ruberoid Pipeline Shield. It will provide 


extra years of trouble-free service 


ae 41-3 4-<°) | cee 


Executive Offices: 500 Fifth Avenue, New York 36, N. Y 


Western Division Offices: 307 N. Michigan Ave 


D-60 : 


VERTISEL 
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under contract to take the full volume 
of residue gas from the plant. Prior to 
delivery to Pioneer, residue gas is dehy- 
drated and desulfurized 


Franklin Parker Named 
to Petrol-Structors Post 


Petrol-Structors, Ltd., consulting en- 
gineers, Calgary, Alberta, announces 
the appointment of R. Franklin Parker 
as executive president, general 
manager, and director. Petrol-Structors 
has been engaged in project manage- 
ment, design, inspection, and construc- 
tion supervision in western Canada and 
Alaska since 1952 having handled such 
projects as the Pembina Pipeline. 

Parker is well known in the South- 
west and West, having been associated 
with O. L. Olsen Company in Houston 
for a number of years and most re- 
cently with Bechtel Corporation in San 
Francisco. 

Under Parker's management Petrol- 
Structors will continue work in the 
pipeline industry and will extend op- 
erations into gas and oil processing, 
petro-chemical, and industrial plants. 


vice 


Service to Consolidate 
Two Operating Divisions 

Consolidation of two major operat- 
ing areas covering trunk line and gath- 
ering systems in Wyoming, Colorado, 
Kansas, and Utah is announced by 
Service Pipe Line Company. 

H. G. Mariner, general manager, 
said the recently acquired crude oil 
lines of the Utah Oil Refining Com- 
pany, which have been operating as the 
company’s Utah division, will be con- 
solidated March | with the present 
Wyoming division. R. R. Strand of 
Casper, manager of the Wyoming divi 
sion, will assume supervision of about 
1000 miles of lines in the Utah system. 

The two districts in northwestern 
Colorado and southwestern Wyoming 
to be added to Strand’s divsion, have 
headquarters at Craig, Colorado, and 
Rawlins, Wyoming. J. W. Cox will re- 
main as district superintendent at 
Craig and L. F. “Roy” Dorrell will 
continue as district superintendent at 
Rawlins. 

A segment of the Wyoming division 
known as the Sterling district in Colo- 
rado will be added to the Kansas divi- 
sion. This district, with headquarters at 
Sterling, Colorado, will be placed un- 
der the supervision of C. A. Childers, 
Wichita, manager of the Kansas divi- 
sion, District Superintendent Opal Blair 
will remain in charge of the Sterling 
district. 

H. M. Hill, present manager of the 
Utah division, will succeed Childers as 
manager of the Kansas division on 
Childers’ retirement next May 10. 
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NEW EQUIPMENT 





Pulling More Engine Horsepower With Less Fuel 


Turbocooling, a method for supercool- 
ing combustion air, provides an impor- 
tant potential for increasing horsepower 
output of gas or gas-diesel engines. In 
some cases these increases are as much 
as 23 percent. At the same time, reduc- 
tions as high as 5 percent in fuel con- 
sumption are being realized, according to 
actual field experience. 

Basically, the Cooper-Bessemer turbo- 
cooler is a _ turbine-driven centrifugal 
compressor equipped with an aftercooler. 
The turbocooler utilizes an abundant 
source of energy created by a pressure 
drop in the manifold, which would fur- 
ther cool the combustion air going to the 
engine cylinders. Filtered air enters the 
high pressure turbocharger (1) and is 
compressed by the exhaust gas driven 
centrifugal blower (2). Pressurized air at 


OMBUSTION AIR — > 
FROM ATMOSPHERE 


ENGINE EXHAUST- 
DRIVEN TURBOCHARGER 


@y 


CENTRIFUGAL 
COMPRESSOR 


TUR BOCOOLER- 
NTERCOOLER 
ASSEMBLY 


AIR Teme “°F 
(165 @MeEP) 


30 
95 
230 
100 
60 


elevated temperature from compression 
is then directed to a booster (3) in the 
turbocooler for a second stage of com 
pression. 

As the air leaves the booster its tem 
perature and pressure are considerably 
higher than after the first stage of com 
pression. This air is then cooled by an air- 
to-water intercooler (4) before entering 
a turbo-expander (5). Since the pressure 
of the air entering the turbo-expander (5) 
is greater than the air intake requirements 
of the engine, a pressure drop is available 
through the expander to motivate the ex 
pander impeller causing the impeller to 
spin. As the same air expands through the 
impeller, its temperature is reduced by 15 
to 40 deg —The Cooper-Bessemer Cor 
poration, 

Circle number (81) on reply card 


TMOSPHERE 


FROM ENGINE 


5 RADIAL INFLOW TURBINE 


3 COMBUSTION AIR TO 
t+ © gp ENGINE COOLED AND 
AT PRESSURE REQUIRE 
BY LOAD nOIrT N 


| fx 


O-WATER 
MEAT EXCHANGER 


Cooling cycle of Cooper-Bessemer turbocooler. 


Automotive Generator 


Of special interest to operators of ve- 
hicles plagued by chronic battery trouble 
due to lack of charging current, is a new 
low cut-in generator announced by Amer- 
ican Bosch. The generator, designated as 
the SSG and its companion regulator the 
SSR, are both heavy-duty units designed 
to withstand the rigors of severe service 
in commercial vehicles such as trucks.— 
{merican Bosch Division, American 
Bosch Arma Corporation 


Circle number (82) on reply card. 


Crane Tamper Attachment 


Schield Bantam Company announces 
a specially designed tamper attachment 
for its line of power cranes-excavators. 
The addition of the tamper attachment 
makes a total of 10 specially designed 
attachments now available on either the 
crane carrier-mounted, crawler-mounted, 
or self-propelled model Bantams. A fea- 
ture of the tamper is that it offers 80-100 
ercent compaction at a maximum pene- 
tration of 3 ft.—Schield Bantam Com- 
pany. 


Circle number (83) on reply card. 
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Wind-Driven Generator 


A wind-driven power package consist 
ing of a 6-kw wind generator, battery 
bank, and a standby Nordberg Power 
Chief diesel generator is being manufac 
tured to provide electrical power in re 
mote, isolated areas. It is designed to 
operate on a fully automatic basis, thus 
reducing maintenance to one-fourth of 
that required for the usual diesel plant 
{utomatic Power, In 


Circle number (84) on reply card 


New Valve Design 


Kerotest Manufacturing Company 
has put into production a new concept 1 
valve design. This is the new Keroseal, a 
non-lubricated, optional-flow, double 
block, and bleed full opening valve. The 
valve is designed to handle gases, petro 
leum products, petrochemicals, fluids, and 
numerous other products Kerotest 
Vanufacturing Company 


Circle number (85) on reply card 


Powered Hoist Trolley 


Now, one man can 
move loads up to 2 tons witl 
control. It's all done with a new powered 
hoist trolley, the Hoistractor an 
nounced by Gardner-Denver 


raise, lower or 


positive 


Powered by an axial-piston type ai 
motor the Hoistractor” exerts 250-It 
drawbar pull on a beam through a rugged 
spring-loaded Neoprene drive wheel. It 
will pull a 2-ton load at 70 ft per mit 
Speed can be varied from a slow creep to 
full speed of 150 ft per mir Gard 
Der r Company 


Circle number (86) on reply card 





soldering 





The WILKINSON LINE LOCATOR 
PREVENTS COSTLY DAMAGE 

Spots all sub surface pipes, cables, etc., and determines their depth accurately 

ETCHED CIRCUITRY: instead of hand wiring, insures uniformity and freedom from fo 


BATTERY TESTER: instantly indicates battery condition without removing batterie 


INSTRUMENT CASE: Made of tough, wear resisting phenolic 
integral part of cases, moisture and shock proof 


WILKINSON PRODUCTS COMPANY 


3987 Chevy Chase Drive, PASADENA 3, CALIFORNIA. SYivan 0-4314 


material. The antenr 
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VAPOR PHASE, LENGTHENS 
ENGINE OVERHAUL LIFE 


From 8,500 Hrs. to 25,000 Hrs. 
For Tidewater Oil Company 


At the Hartman Lease Gas Compressor Station of the Tidewater Oil Co., 
Ventura, Calif., seven engine-compressor units are in operation: 1-150 bhp 
unit and 6-300 bhp units. The Vapor Phase installation includes a patented 
single Steam Separator, condensate unit, crude oil heater and steam turbine 


driven fan condensers. 


The 5850 Ibs. steam/hr. produced 
by the engines is now used to heat 
crude oil to help separate water and 
sludge from oil, and to heat workmen's 
change room. A Vapor Phase crude 
oil heater has replaced gas-fired oil 
treaters. The cooling tower used to cool 
has 


engines also been completely 


eliminated. 


Thermal Circulation in all engines 
is accomplished by one large Vapor 
Phase unit, thus eliminating water 
pumps. 


— for your installation. 


Before Vapor Phasing, com- 
plete engine overhauls were 
required after 8,500 hours. 


Now the overhaul period has 
to over | 


been extended 
25,000 hours! Ring sticking 
is practically nil and carbon 
deposits are negligible. 


» 


WRITE for full story on Vapor Phase economy 


“Sole Developers and Manufacturers of Vapor Phase’ 


Thermal Circulation (Ebullition) Engine Cooling Systems.” 


An Affiliate of St. Louis Shipbuilding & Stee! Co. 





611 E. Marceau St 
St. Louis 11 


FOR 


FURTHER 


1939 N. Hillhurst Ave. 


Mo Los Angeles 27, Calif. 


INFORMATION ON 


D PRODUCTS, SEE READER SERVICE CARD 





New Equipment 


Two-Way Radio Slide Rule 


A pocket-size “Service Datalizer” slide- 
rule condensing information normally 
found in more than 50 instruction books 
has been devised by General Electric’s 
communication products department for 
servicemen maintaining 2-way radio sys 
tems. The Datalizer provides information 
on correct tuning, meter types, mete! 
readings which normally occur in the 
transmitter and receiver during tuning, 
power supply information, and other data 
on 2-way equipment manufactured by 
G-E in the past decade.—General Electric 
Company. 

Circle number (87) on reply card. 





Pipeline Insulator 


A rugged new plastic insulator, said to 
be impervious to moisture, corrosion and 
decay, has been developed by the F. H 
Maloney Company. Designed to absorb 
load shocks and provide cathodic protec- 
tion at pipeline crossings, the Model 57 
insulator is available in size ranges from 
2 through 36 in. Composed of glass fiber 
reinforced polyester, it is compression 
molded at controlled high temperature 
and high pressure 


It is ribbed inside to prevent cold flow 
of the pipe wrap and has been extensively 
field tested, laboratory tested in excess of 
18 tons and temperature tested in excess 
of 400 F in boiling hot-pipe-coat (pitch) 

F. H. Maloney Company 

Circle number (88) on reply card 


Handgun Simplifies 
Valve Lubrication 


A new high-pressure hydraulic hand 
gun specially designed for plug valve 
lubrication is offered by Rockwell Manu 
facturing Company. The new Rockwell 
400-C is self-priming and can be used in 
any position. Because of the extra-high 
pressure this gun exerts, the hose and 
coupler can be locked to the buttonhead 
fitting in the valve shank. The pressure 
may be relieved by a turn of the by-pass 
valve on the gun, readily permitting sep- 
aration of the buttonhead coupler and 
fitting —Rockwell Manufacturing Com- 
pany 


Circle number (89) on reply card. 


Locates Engine Trouble 


Secondary signal information, the un- 
known in system analysis on low speed in 
dustrial engines, can now be viewed with 
Du Mont’s new Industrial EnginScope 
The instrument is the only oscilloscope 
engine analyzer for spark ignited indus- 
trial equipment to feature a multi-line 
presentation, cylinder-by-cylinder, it is 
stated. Allen B. Du Mont Laboratories 
Inc. 


Circle number (90) on reply card. 
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Wrap Zips Over Pipelines 


A new method for protecting pipelines 
has been developed by the Zippertubing 
Company. A flat vinyl backed, uncured 
butyl rubber tape is utilized that is simply 
wrapped around the pipeline, then zipped 
shut by means of a plastic track. 

Available in widths wide enough to sur- 
round the largest pipe, this Zippwrap 
provides protection against corrosion, 
abrasion, fungus, and many other ele- 
ments damaging to pipelines, the manu- 
facturer states. — The Zippertubing Com- 
pany. 

Circle number (91) on reply card. 


New Equipment 
Full Circle Brake 


A heavy duty, full circle brake for off- 
the-road equipment has been announced 
by B. F. Goodrich Aviation Products. 
Named the “Hi-Torque,” it is the first hy- 
draulic drum type brake with 360-deg ex- 
pander tube actuation designed for large 
tractors, scrapers, and earthmovers. The 
new brake operates with nearly constant 
lining pressures at all points around the 
drum area, at only one-half the usual 
maximum lining pressure encountered 
with anchored shoe brakes. B. F. Good 
rich Aviation Products. 


Circle number (92) on reply card 








MOLE 


Pipeline 
Cleaner 


Mp 














for BETTER cleaning of 
CRUDE LINES 
PRODUCT LINES 

NATURAL GAS LINES 


est 


Welding Saddles 














PELICAN SUPPLY CO. INC. 


P.O. Drawer 1108 Shreveport (84), La 
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“sg ~* \ 
there... when you need ‘ 


..our SPY HOLIDAY DETECTORS are as near as your telephone— 
in fact, in emergencies our own plane assures immediate service. 


e Balanced Piston with O Ring Seal 


® Grooved Ends ¢ Easy Installation 


Get New WALKER 
AUTOMATIC 
SHUT-OFF VALVE 


For additional information write 


W.2. Walken Co. 


Phone: Diamond 3-824] 
1009 South Main Tulsa, Oklahoma 


Rugged equipment for dependable holiday detection on %” to 36” 
pipe. ..signal—bell, light and spark...unaffected by dew or frost. 


Call, wire or write 


Pipeline Inspection Co., Inc. 


2104 WYANDOTTE STREET + KANSAS CITY, MISSOURI 


Day Phone: 

BAitimore 1-6036 
Night Phone 

Hi 4-6745, EM 1-3824 
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New Equipment 





Construction Trailer 
A new type trailer for pipeline con 
struction and maintenance is announced 


by Stahl Metal Products, Inc. Compart 
ments are designed for carrying tools and 
materials to and from the job. Doors are 
equipped with flush door handles and 
locks keyed alike. The trailer is theft- 
proof. Trailer is equipped with an adjust 
able landing gear that makes it very easy 


to attach the trailer towing ring to a pas- 
senger car or truck for towing. 
Adjustable rear jack serves to stabilize 
the trailer when parked on the job spot. 
Interior space of trailer provides a cush- 
ioned seat arrangement for the seating of 
three men. — Stahl Metal Products, Inc 
Circle number (93) on reply card. 


Tractor Normalizing Kit 

rhe D6 tractor joins the D7 and D8 to 
become the third machine in the com- 
pany’s line to be provided with a normal- 
izing kit. The new kit, which consists of a 
turbocharger and all manifolds needed to 
mount it on the tractor engine, over- 
comes the cause of high altitude power 
loss — insufficient oxygen to permit com- 
plete combustion of fuel. — Caterpillar 
Tractor Company. 


Circle number (94) on reply card. 
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Density Measurement System 


An AccuRay density system that meas- 
ures and/or controls fluid density, spe- 
cific gravity, percent solids, or related 
quantity has been announced by Indus- 
trial Nucleonics Corporation. Based on 
the principles of gamma ray transmission 
from a radioisotope, the system makes no 
physical contact with the flowing mate- 
rial. Measurements are also independent 
of flow rate and pressure. 


Depending upon the process and mate 
rial measured, long term accuracies of 

OL to .003 specific gravity are 
readily obtainable. The system can be 
furnished with sensitivities to the order 
of 0.0001 specific gravity. Built-in stand 
ardizing circuits maintain accuracy and 
calibration, and any component, except 
radiation source or detector, can be re 
placed without affecting calibration 
Industrial Nucleonics Corporation 


Circle number (95) on reply card 


Point-to-Point Two-Way Radio 


Increasing use of station-to-station 
communications facilities to supplement 
mobile radio systems has become increas 
ingly important. Particularly significant 
has been a growing need for radio circuits 
to remotely control isolated base station 
and radio relay equipment, extending 
range of a mobile radio system, or over- 
coming certain types of interference 


Motorola has made available equip- 
ment to operate in the 890 to 960-mc 
UHF range, providing point-to-point ra 
dio circuits for remote control and other 
purposes. Although some lower fre 
quency channels are available to certain 
services for this use, growing channel 
occupancy by mobile units is expected to 
require most point-to-point circuits to op 
erate above 890 mc with equipment of 
this type —Motorola, Inc. 

Circle number (96) on reply card 
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NEW LITERATURE 





Squirrel Cage Induction Motors 


New, condensed, 2-page product sheets 
are now available describing the Electric 
Machinery Manufacturing’s line of squir- 
rel cage induction motors. Both horizon- 
tal and vertical types are illustrated. The 
sheets are 3-hole punched to easily fit in 
the 3-ring binder. Described in detail are 
the types of construction including bear- 
ings, enclosures, and exclusive details on 
the E-M squirrel cage. Ratings of the 
motors are from 60 through 4000 hp. 
Speeds vary between 450 rpm through 
1800 rpm. The motors are of heavy-duty 
construction throughout. — Electric Ma- 
chinery Manufacturing Company. 


Circle number (97) on reply card. 


Close-Coupled Pumps 

The verti-line close-coupled pumps of 
Layne & Bowler Pump Company are en- 
gineered for booster service, fire protec- 
tion, cooling, transfer, and general serv- 
ice pumping of water and other fluids, 
corrosive or non-corrosive, hot or vola- 
tile. New brochure indicates capacities 
are from 20 gpm to 30.000 gpm: heads to 
600 psi—Layne & Bowler Pump Com- 
pany. 

Circle number (98) on reply card. 


Higher Ratings for Blowers, 
Gas Pumps 

Increased capacity ratings have been 
announced by Roots-Connersville Blower 
for the full line of tvoe AF rotary positive 
blowers and type XA rotary positive gas 
pumns. These ratines have been made 
possible by design refinements permitting 
higher onerating speeds which result in 
greater efficiency. Complete rating tables, 
specifications and design data are pre- 
sented in detail in available bulletin — 
Roots-Connersville Blower, Division of 
Dresser Industries, Inc. 

Circle number (99) on reply card 


Bridge Construction 

A new bulletin on pipeline bridge con 
struction has been released by Pittsburgh- 
Des Moines Steel Company. The publica- 
tion attractively pictures a number of the 
many modern bridges built for pipeline 
crossings by PDM, including suspension, 
truss, trestle. and cantilever types.—Pitts 
hurgh-Des Moines Steel Company. 

Circle number (100) on reply card 


Larae Induction Motors 


The Louis Allis Company has pub 
lished a new 16-page bulletin on large 
induction motors, presenting detailed in- 
formation on a full line of motors in 
ratines from 150 to 1250 hp. Cutaway 
drawings and illustrations show the pro- 
tection offered by the open drip-proof. 
splash-proof, enclosed and _ explosion- 
proof enclosures in which these motors 
are built—T7he Louis Allis Company 

Circle number (101) on reply card 


History of Koehring 


“This is Koehring” is a 40-page bro- 
chure released by Koehring, presenting 
a history of the company and its divisions 
and subsidiaries —Koehring Company 


Circle number (102) on reply card. ina 
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A Specialty of the House — 


“BRANDED 
PROTECTION” 


for pipe lines! 














For over a dozen years, Midwestern has 
led the field in protecting pipe from cor- 
‘*  rosion and abuse, whether above or below 
ground. Our field-trained technicians spec 
‘ify only the highest quality “top-brand” 
4 materials to assure faster and easier ap- 
’ plication, longer lite, tougher reinforced 


‘ coatings .. . 


f Regardless of job conditions, ove or a 


combination ot these excellent products 
4 , Will furnish the “branded protection” you 
' need “GLASFAB”" and GLASKOTE 
handwraps . . . MALONEY crossing in 
. sulators and casing seals... COROMAT 
a. underground wrap KERMAC outer- 
‘wrap... KEYSTONE asbestos felt 
- _KAPCO rock shield. . . PITT CHEM 


tar base coatings 


There’s a Midwestern specialist 


near you... ready to serve you 


quickly, expertly, economically. 
4? 


MIDWESTERN “2: 


¢ Mt. Prospect, |i 


PIPE LINE PRODUCTS CO. + Pittsburgh, Pa 


© Oklahoma City, Okla 
4645 Southwest Bivd. Tulsa, Okla. HI 6-6144 ¢ New York, N.Y. (export 
Cable Address: Mid Pipe * Caracas, Venezuela 


FOR FURTHER INFORMATION ON D 65 
VERTISED PRODUCTS, SEE READER SERVICE CARD 








After the right-of-way of the line through northwestern Ontario was cleared of rock out-crop- 
pings, specially rigged shot-hole machines made the preparations for blasting the ditch itself. 


DELIVERY OF ALBERTA GAS 


TO LAKEHEAD CITIES 
A REALITY 


Delivery of Alberta natural gas to 
the Lakehead cities of Fort William 
and Port Arthur is now a reality. 

Charles S. Coates, president of 
Trans-Canada Pipe Lines, Ltd., and 
R. K. Farris, president of Northern 
Ontario Natural Gas Company and 
executive vice president of Twin City 
Gas Company, Ltd., distribution com- 
panies in the northwestern Ontario 
area, term this a major milestone in 
the $378,000,000 drive to span most 
of Canada with a great new economic 
artery the Trans-Canada Pipe Line 
With the completion of the line from 
the Alberta-Saskatchewan border to the 
Lakehead and from Toronto to Mont- 
real and Ottawa in 1957, more than 
60 percent of the Trans-Canada project 
has been completed. 


D-66 


Building of the 30-in. section of the 
all-Canadian pipeline to the Lakehead 
was completed on schedule during the 
1957 construction program. The sec- 
tion from the Manitoba-Ontario border 
to the Lakehead, together with the link 
from Port Arthur to Kapuskasing, is 
being built by the Northern Ontario 
Pipe Line Crown Corporation, with de- 
sign and supervision of construction 
under Trans-Canada Pipe Lines, which 
will rent this section with an option to 
purchase it 

Alberta natural gas is now being de 
livered by Trans-Canada to the Sas- 
katchewan Power Corporation, at 
Regina and Valjean, Saskatchewan, to 
Winnipeg, Brandon, Rivers, Portage 
La Prairie, Neepawa, Hamiota, and 


Steinbach in Manitoba; Kenora and the 
Lakehead, Ontario. 

In the east a temporary supply of 
natural gas is being delivered through 
the Trans-Canada line to Montreal, 
Ottawa, Bowmanville, Lindsay, Brock- 
ville, and to Toronto through the Niag- 
ara-Toronto section, which is under 
lease to Consumer's Gas. 


1958 Work S°arted 


Work on the 853 miles of the 1958 
construction program already has 
started. Materials are being stock-piled 
along the route, right-of-way is being 
cleared and preparations are underway 
for an early start on actual pipe laying 
The 1958 program includes 367 miles 
of 30-in. pipe on the Crown section 
from Port Arthur to Kapuskasing and 
486 miles of 30-in. line on the Trans- 
Canada portion from Kapuskasing to 
Toronto. Five construction contracts 
have been let on the Crown section and 
seven on the Trans-Canada section 

Completion of the line, which will 
signal the use of Alberta gas in the 
homes and industries as far east as 
Montreal, is scheduled for the fall of 
1958. 

Work by Northern Ontario Natural 
Gas and Twin City Gas on their dis- 
tribution systems in Kenora, Dryden, 
Fort William and Port Arthur is on 
schedule. Twin City has installed more 
than 41 miles of an eventual 300 miles 
of distribution lines. The work will be 
completed as soon as the frost is out 
of the ground this spring. Ultimately 
the two distribution firms will serve 34 
communities between the Manitoba 
border and Orillia, Ontario. 

During the 1957 construction season 
Trans-Canada and Northern Ontario 
Pipe Line Crown completed almost 
1400 miles of pipeline work. This in- 
cluded the final portion of the western 
section, 584 miles of 34-in. diam pipe 
from the Alberta-Saskatchewan border 
to the Winnipeg area: 85 miles of 30- 
in. pipe from the Winnipeg area to the 
Manitoba-Ontario border: 315 miles 
of 30-in. pipe on the Crown section 
from the Manitoba-Ontario border to 
the Lakehead; 310 miles of 20-in. line 
from Toronto to Montreal; 33 miles of 
16-in. line from Morrisburg to Ottawa, 
and 33 miles of 24-in. line from 
Toronto to Sheridan 

The roughest 
tions in 1957 were encountered on the 
Crown section from the Manitoba 
border to Port Arthur. For almost all 
of the 315 miles the pipeliners had to 
battle their way through solid granite, 
long treacherous stretches of muskeg, 
and around or under any number of 
x*** 


construction condi- 


lakes and streams 
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RIG 
LOCATOR 


SPRING 1998 


An exclusive Directory of oil field con- 
tract drilling rigs rotary and cable 
tools —in The United States and Canada 
— including a special off-shore section — 
and some foreign operations. 


| to Palioleum 
Bayinue | 





Strong Joints for Long Strings 


J&L 
BUTTRESS-THREAD 
CASING 
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J&L Buttress-Thread Casing joint is 


designed to support great weight 


The long coupling has completely engaged 
runout threads (five per inch) with 34” 
taper per foot and a flank angle of three 
degrees. The Buttress-Thread, applied to 


non-upset casing, develops practically the 


full strength of the body of the pipe 


J&L Buttress-Thread stabs easily and 


makes up quickly — a time saver. 


The product, as in the case of all J&L pipe, 
is of high quality by reason of 
mine-through-mill methods and controls 


ol exceptional precision and care 


Available in seamless casing in grades 


J-55, N-80, P-110 and higher grades 


For further information consult your 
near-by J&L Supply store, sales office, 


or resident salesman 
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Jones & Laughlin 


J&L — A GREAT NAME IN STEEL 
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DRILLING Ric LOCATOR 


Now in its third year, this eighth edition lists over 2800 rigs 
owned and operated by nearly 800 drilling contractors in the 
U. S. and Canada. Also included is a special section on U. S. off- 
shore operations along with a list of some foreign contract rigs. 


Here's what it contains: 


e Contractors name and address 
¢ Rig number or name 

* Type power and fuel 

* Total hp to main mud pumps 


This is the eighth exclusive directory of contract drilling 
rigs, listing the names and addresses of drilling contractors 
in the U. S. and Canada, pertinent specifications of both 
rotary and cable tool rigs, as well as their location. This is 
the third year of publication of the RIG LOCATOR which 
had its pioneering beginning in October 1955. 


Its primary purpose is to provide sufficient information 
about each contract rig for evaluation purposes when an op- 
erator needs a certain type and size of rig to drill a well in a 
specific area. The number of drilling contractors and rigs 
listed has continued to grow, reaching an all-time peak in 
October 1957 of 850 contractors and well over 3000 rigs. 


This directory is offered the industry at no expense to con- 
tractors participating. Both rotary and cable tool rigs are 
listed separately in the U. S. and Canada. And, a special 
section was added last year to include not only contract 
drilling rigs in the offshore areas of the Gulf of Mexico and 
California but also includes operator-owned offshore units 
Also included are some contract drilling rigs in foreign 
service. 


Use of abbreviations. In a directory of this type where 
certain specifications are included, it was necessary in the 
conservation of space to make some abbreviations. Under 
the column of “type power,” the following abbreviations 
apply: Dsl for diesel; gaso for gasoline; stm for steam; btne 
for butane; and dsl elec for diesel electric. In listing draw- 
works make and model number, it was necessary to abbre- 
viate the manufacturer’s name. Some of these abbreviations 
are well known; others had to be made to fit the available 
space. Here’s the code we used: 


Manufacturer’s Company Name Abbreviation 


ALCO Products, Inc. (formerly Beaumont Iron Works 

Div. of American Locomotive Co.) ALCO-BIW 
Allis-Chalmers Manufacturing Co. Allis Chmrs 
American Iron & Machine Works Amer 
Ansaldo Ansaldo 
Beaumont Iron Works (See ALCO Products, Inc., 

name no longer officially used) ALCO-BIW 
Bethlehem Supply Co. Beth 
Big Four Machine & Supply Co. Big Four 
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e Drawworks make and model 
Hp available to drawworks 
Rated drilling depth 
Current location 


The Brewster Co., Inc. Brwstr 
Bucyrus-Erie Co. B. Eric 
Cardwell Manufacturing Co., Inc. Crdwil 
Clark Bros. Co., Inc Clark 
Fred E. Cooper, Inc. Cooper 
Continental-Emsco Co. Emsco 
Cummins Engine Co., Inc Cummins 
George E. Failing Co Failing 
Franks Division of Cabot Shops, Inc Frnks 
Gen Mach 

Hacker 


Hopper 


General Machine Co. 
Hacker Machine & Supply Co. 
Hopper Machine Works, Inc. 
Houston Tool Co Hou 
Howard-Turner Machine Works Howard-Turnet 
Ideco, Inc. Ideco 
Ingersoll-Rand Co. Ingersoll 
Jones, Shelburne & Guffey Co IS&G 
Joy Manufacturing Co Jo 
Mayhew Supply Co., Inc Mayhew 
Lee C. Moore Corp. L. C. Moore 
Lucey Export Corp. Lucey 
Muskogee Iron Works MIW 
The National Supply Co Nat! 
Oil Well Supply Division (U. S. Steel Corp.) “Oilwell 
Reich Bros Reich 
Spencer-Harris Machine & Tool Co Spencer 
Stardrill-Keystone Co Star 
Texas Iron Works, Inc. riw 
Unit Rig & Equipment Co Unit 
Wenr-Mrhse 
Wlikr-Nr 
Wldrp 
Ft. Wrth 


Wagner-Morehouse, Inc. 
Walker-Neer Manufacturing Co., Inc. 
Waldrip Engineering Co. 

Well Machinery & Supply Co., Inc. 
Wheeling Machine Products Co. Wheeling 
The Wheland Co. Whind 
Wichita Tool Supply Co. Wich 
Wichtex Machinery Co., Inc. Wichtex 
Wilson Manufacturing Co., Inc Wisn 
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U. S. Drilling Contractors 


ROTARY AND CABLE TOOLS 
ALPHABETICAL LISTING 


A 


A & P Drig Co Inc Box 568 Duncan Oklo 

Abb Drig Co 300 Oi! & Gas Bidg Wichita Falls Tex 

Acacia Drig Co Box 881 Tulsa Okla 

Ace Drig Co 1800 Republic Natl Bk Bldg Dallas Tex 
Admiral Drig Co Inc 2930 Pease St Houston 3 Tex 

Akin & Dimock 714 Holliday St Wichita Falls Tex 

Alan Drig Co 807 Oil & Gas Bidg Wichita Falls Tex 
Aldridge and Stroud Inc Box 962 Odessa Tex 

Allen & Morris 820 Alamo Nat! Bidg San Antonio Tex 

Allen Drig Co 4410 Venable Ave Charleston 4 W Va 

W C Allen Box 263 Oil City La 

B F Allison Drig Co 626 Patterson Bldg Denver Colo 
Anderson Drig Co 730 Wichita Nat! Bk Bldg Wichita Falls Tex 
Anschutz Oil Co Inc Box 1466 Casper*Wyo 

An-Son Drig Co 3814 N Santa Fe Oklahoma City 18 Okla 
Appell Petroleum Corp Box 330 Alice Tex 

Arapahoe Drig Co 1020 Petroleum Club Bldg Denver Colo 
Armstrong & Horn Drig Co 640 Milam Bidg San Antonio 5 Tex 
Arrow Drig Co 407 Philtower Bldg Tulsa Okla 

Austin Drig Co Box 1240 Seminole Okla 

Austin-Dunham Inc Box 1240 Seminole Okla 


B & G Well Maintenance Box 6825 Houston Tex 

B B M Drig Co 673 San Jacinto Bldg Houston 2 Tex 

BJ & M Co Ltd 160 S Fairfax Ave Los Angeles Calif 

B-M Drig Co Inc Box 5218 Bossier City la 

Badger Drillers Inc Box 287 Tulsa Okla 

Pernie Bailey 2309 Sage Rd Houston Tex 

Baker & Taylor Drig Co 712 First Nat! Bk Bldg Amarillo Tex 
Dorris Ballew Inc Box 561 Natchez Miss 

Bar-Lee Drig Co Box 7264 Tulsa Okla 

Barnes Core Drig Co 1350 Roberts Ln Bakersfield Calif 
Barnwell Drig Co Inc Box 1748 Shreveport La 
Barnwell Offshore Inc Box 1748 Shreveport La 

Barrett Petroleum Co 423 Masoric Bldg Shawnee Oklo 
Basin Drig Corp Box 1388 Duncan Okla 

Bass Drig Co 905 San Jacinto Bldg Houston 2 Tex 

Harry Bass Drig Co 1403 Magnolia Bidg Dallas Tex 
Robert M Bass Drig Contr Box 471 Kilgore Tex 
Bateman Drig Co 420 Saratoga Bldg New Orleans La 
Bay City Drig Co Inc Box 1389 Bay City Tex 
Beardmore Drig Co 827 Beacon Bldg Wichita Kans 
Beckman Inc Box 1524 Muskogee Okla 

Dudley C Beene Inc Suite 1117 Town House Shreveport La 
Bennett & Roberts Drig Co Drawer 633 Russell Kans 
Bennett Drig Co 1381 E 26th St Tulsa 14 Okla 

Bernhardt Drig Co 2469 Grand River Detroit 1 Mich 
Berry Drig Co Box 67 Saint Jo Tex 

Bickerstaff and Tibbets Drig Co 406 N Marienfeld Midland Tex 
Big Chief Drig Co Box 8837 Oklahoma City 14 Okla 

Big Seven Drig Co 311 Wright Bldg Evansville Ind 

Big '6' Drig Co 225 Oil & Gas Bldg Houston 2 Tex 

Big West Drig Co 1505 Oil & Gas Bldg Ft Worth 2 Tex 
Big X Drig Co Inc 2905 First Nat! Bldg Oklahoma City Okla 
Bilbo-Redding Drig Co Inc Box 21045 Houston Tex 
Black Drig Co 525 Petroleum Bidg Abilene Tex 

Blount Drig Co Inc 114 Central Bldg Midland Tex 
Bodard Drig Co 313 Masonic Bldg Shawnee Okla 

Bolin Oil Co & D H Bolin 1120 Oil & Gas Bldg Wichita Falls Tex 
Booker Drig Co 2833 Gen Pershing New Orleans La 
Ben F Brack Oil Co Inc 309-10 Brown Bldg Wichita Kans 
Brack Drig Co Inc Box 575 Fort Collins Colo 

E G Bradham First Not! Bk Bldg El Dorado Ark 

Brannon & Murray Drig Co Box 672 Coleman Tex 
Brantly Drig Co Inc 109 Allen Bldg Midland Tex 

D J Branyan Co Box 166 Cushing Okla 

Branyan Drig Co Box 166 Cushing Okla 

C E Brehn Drawer 618 Mt Vernon III 
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Brewster-Bartle Drig Co Inc 1919 Bk of Southwest Houston Tex 
Brinkerhoff Drig Co 870 Denver Club Bldg Denver 2 Colo 

Zach Brooks Drig Co Box 31 EI Dorado Ark 

Brown & Martin Drig Co Box 731 Gainesville Tex 

Brown & Thorp Drig Co Box 1358 McCamey Tex 

Layton Brown Drig Co Box 185 Woodsboro Tex 

Harry T Bryant Drig Co Ltd Box 13364 Houston 19 Tex 
Bryant-Hayward Drig Co Box 4627 Oklahoma City Okla 
Bueno Drig Co 425 Continental Oil Bldg Denver Colo 

Buick Drig Inc Box 331 St John Kans 

Bullard Drig Co Inc Melrose Bldg Houston Tex 

A O Bullock Drig Co Box 821 Casper Wyo 

Burnham & Robinson Drig Co 4045 N Market St Shreveport la 
Bury Drig Co Box 316 Princeton Ind 

Butler-Johnson Inc Box 306 Bossier City La 

Buzzini Drig Co Petroleum Center San Antonio 5 Tex 

B G Byars Power Drig Co 319 Citizens Bk Bldg Tyler Tex 


c 


C B Drig Co 323 Petroleum Bidg Aiblene Tex 

CBS Workover Co 1713 N Esperson Bidg Houston Tex 

C H & C Drig Co Box 4278 Oklahoma City 9 Okla 

C K C Drig Co 700 Oil & Gas Bidg Wichita Falls Tex 

C-P Drig Co Box 685 Pampa Tex 

Cactus Drig Corp of Tex Box 348 San Angelo Tex 

Calco Drig Co 1113 Continental Bk Bldg Ft Worth Tex 

Calvert Drig Inc 204-S Fair St Olney II! 

Camay Drig Co 4250 Wilshire Bivd Los Angeles 5 Calif 

Camden Drig Co Box 1418 Corpus Christi Tex 

Camdrill International Inc ¢/o Camay Drig Co 4250 Wilshire Blvd 
Los Angeles 5 Calif 

J G Cantrell Drig Co Box 1016 Ada Okla 

Capitan Drig Co Inc Box 671 Odessa Tex 

Capitt Drig Co 814-16 Union Center Wichita Kans 

Frank Caraway Drig Co Box 982 San Angelo Tex 

Cardinal Drig Co 420 Fourth St Bismarck N D 

Carey & Parker Inc 300 N Jackson Odessa Tex 

Carmack Drig Co 1008 Mile High Center Denver Colo 

Carpenter-Trant Drig Co 321 C A Johnson Bldg Denver 2 Colo 

Carroll Drig Co Inc Box 337 Farmington N M 

Carter Drig Co 1640 W 34th St N Wichita Kans 

Casey & Montgomery Box 1102 Bakersfield Calif 

Casner & Bentz Box 666 Oildale Calif 

Central Drig Co Box 44 Fairfield II! 

Central Drig Co 704 10th St Lawrenceville Ii! 

Chambless-Rosen Drig Co Box 4294 Oklahoma City Okla 

Chiles Drig Co Box 949 Alice Tex 

Cecil Chisler & Son Route 2 Fairview W Va 

Choya Drig Co Inc Suite A Ezell Bldg Midland Tex 

Circle Drig Co Inc 620 Pioneer Bidg Lake Charles La 

Dan L Clark Drig Co 819 Wilson Tower Corpus Christi Tex 

Clark Drig Co Box 1743 Billings Mont 

Clark Fuel Prod Co Box 473 Mission Tex 

Don Clawson Box 516 Ada Okla 

Claypool Drig Co St Elmo II! 

Clegg & Hunt 715 Houston Club Bldg Houston Tex 

Clinch Drig Co Box 27 Hazelhurst Miss 

Coastal Drig Co 7300 La Hore Rd Bakersfield Calif 

Coastal Marine Drig & Constr Co 450 Bk of the Southwest Bldg 
Houston 2 Tex 

Colorado Wyoming Drig Co 1119 Mile High Center Denver Colo 

Columbia Drig Co 1207 C & | Life Bldg Houston 2 Tex 

Comet Drig Co Box 1143 OCS Lafayette La 

Conrey Drig Co 328 E Broadway Centralia Ill 

Conroe Drig Co Drawer 1741 Corpus Christi Tex 

Continental Drig Co 414 Shell Bldg New Orleans La 

Continental Marine Exp! Co Box 3050 Houston Tex 

Continental Shelf Drig Co 916 Richards Bldg New Orleans 12 La 

Cooper Drig Co 902 Staley Bldg Wichita Falls Tex 

R A Cooper Drig Co 711 Hulman Bidg Evansville Ind 

J M Corbett 6282 E Marshall Tulsa Okla 
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Coroco Drig Co 2807 Mercantile Bk Bldg Dallas Tex 
Crawford Drig Co Box 622 Shreveport Lo 

Cree Drig Co Inc Box 1821 Pampa Tex 

Criswell Drig Co Box 253 Arkansas City Kans 

Cron & Gracey Corp 1100 Houston Club Bldg Houston Tex 
Jess P Cross Drig Contr 1216 Texas Graham Tex 

Crow Drig & Prod Co 2000 Beck Bidg Shreveport Lo 
Crow Greyhound Drig Co Inc Box 7334 Shreveport Lo 
Milton Crow Inc 420 Commercial Nat! Bk Bldg Shreveport Lo 
Crowe Drig Co 211 Perkins Bldg Duncan Okla 

Crown Rigs Inc 2107 Bk of the Southwest Bldg Houston Tex 
Sam E Crump Drig Co 408 Union Bidg Midland Tex 
Harry L Cullet Purefoy Hotel Talladega Alo 

Cummins Drig Co Altamont II! 


D-D Drig Co Box 667 Olney Tex 

D & J Drig Co Rt 2 Box 219-A Okemah Okla 

D-K Drig Co Box 866 Cortez Colo 

D & M Drig Co Inc Box 247 Great Bend Kans 

Clark Dale Drig Co Inc 308 N Colorado Ave Midland Tex 

Danforth Drig Co 418 Kennedy Bldg Tulsa Okla 

R A Davenport Drig Contr 211 Perkins Bldg Duncon Okla 

Davidson Drig Co Inc 1004 Continental Life Bldg Ft Worth Tex 

Davis & Bates Inc Milam 8idg San Antonio Tex 

Edgar Davis Drig Co 717 Citizens Bk Bldg Abilene Tex 

Davon Drig Co Box 1586 Oklahoma City Okla 

Dearing Inc Box 655 Dallas Tex 

Deepwater Exp! Co 1109 Tex Not! Bk Bldg Houston Tex 

Delaney Drig Co Box 881 Ada Okla 

M J Delaney Co 910 Dallas Fed Savings Bldg Dallas | Tex 

Delison Drig Co U S Nati! Bk Bidg Denver Colo 

Del Mar Drig Co 409 Oil Industries Bldg Corpus Christi Tex 

Delta Drig Co Box 2012 Tyler Tex 

Delta Marine Drig 407 California Co Bldg New Orleans lo 

Delta Overseas Drig Co (Rome Italy) Box 2012 Tyler Tex 

The Denver Co 1904 Great Plains Life Bldg Lubbock Tex 

Denver Drig Corp Box 669 Odessa Tex 

R V Dillard Drig Co Box 992 Duncan Oklo 

W L Dillier Box 341 Casey Il 

Dixon Drig Co Box 2320 Abilene Tex 

Doak Drig Co Box 1108 Bristow Okla 

Doc Drig Corp Blackie Drig Co Inc Neva-Andre Drig Corp 
210 Willow St Franklin la 

Catline Dodson Co Inc Box 8503 Oklahoma City Oklo 

Donnell Drig Co 607 Texas Bk Bidg Dallas Tex 

Douglas Drig Co Box 748 Oildale Calif 

Douglas Drig Co Box 1267 OCS Lofayette Lo 

Drillers Inc 2005 Adolphus Tower Dallas Tex 

Drig & Expl Co Inc 600 Exchange Bk Bldg Dallas Tex 

Drig & Exp! Co of Delaware Inc 600 Exchange Pk Bldg Dollas Tex 

Drig & Prod Co 2907 | St Bakersfield Calif 

Drill Well Oil Co 1502 8th St Wichita Falls Tex 

Drilvo (subs. of Drig & Exp! Co Inc) Hague Holland 

Dual Drig Co 606 City Natl Bk Bldg Wichita Falls Tex 

Dublin-Kiel 203 Robertson Bldg Wichita Falls Tex 

Dudley & Heath Drig Co Box 428 Stillwater Okla 

Dugger & Herring Drig Co 203 Crescendo Bidg Abilene Tex 

N V Duncan Drig Co 303 Oi! and Gas Bldg Oklahoma City Okla 

Dunnam & Wyant Drig Co 816 N. Jordan Liberal Kans 

Durham Drig Co Inc Box 204 Midland Tex 

Dyer Drig Co Box 338 Casper Wyo 


E & H Drig Co Box 1058 Graham Tex 

Eagle Drig & Developing Co Box 89 Natchez Miss 

Eakle & Holder Drig Co 116 Mulberry St Evansville Ind 

T T Eason & Co Div of Eason Oil Co 1211 Colcord Bidg 
Oklahoma City 2 Oklo 

Eatmon Drig Co Box 535 Kimball Neb 

B F Edington Drig Co Inc 447 N Market Shreveport Lo 

Edwards & Bissett Inc 1912 N Esperson Bldg Houston Tex 

Harry L Edwards Drig Co Box 6825 Houston 5 Tex 

King Edward (Edwards Drilg Co) Box 1140 Graham Tex 

A W Eggleston Inc Box 425 Crowley lo 

Errol Elkins Drig Co 460 Rio Grande St Eagle Pass Tex 

Ellis & Gray 1536 Austin Colorado City Tex 

Ellis Drig Corp 1536 Austin Colorado City Tex 
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Empire Drig Co 1507 Mercantile Bk Bidg Dallas Tex 

Empire Drig Co 400 Brown Bidg Wichita Kans 

Empire States Drig Corp 1020 Simms Bidg Albuquerque N 
Enterprise Oil Co 7440 La Hore Rd Bakersfield Collif 

Ewing Drig Co Box 807 Breckenridge Tex 

Exeter Drig Co Republic Nati Bk Bldg Dallos | Tex 
Exploration Drig Co 607 Nat! Bk of Tulsa Bldg Tulso Oklo 


Fain-Porter Drig Corp 2410 First Nat! Bldg Oklahomo City Oklo 
Fairman Drig Co Hommersiey Fork Po 

Falco Drig Co Inc Box 1255 Alice Tex 

Falcon Seaboard Drig Co Pon American Bidg Tulsa Oklo 
Felderhoff Bros Drig Co Box 87 Muenster Tex 

Fen-Par Exp! Co Inc Box 282 Grand Hoven Mich 
Ferbanta Drig Co Box 107 Carmi II! 

Field Drig Co 1900 Milam Bidg San Antonio Tex 

Jim Fish Drig Co Box 655 lowo Park Tex 

Fitzpatrick Drig Co 803 Wilson Tower Corpus Christi Tex 
Fitzpatrick Drig Co Inc Box 639 Casper Wyo 

Fleeger Drig Inc 271 Meadows Bidg Dallas 6 Tex 

Fiournoy Drig Co Box 1578 Alice Tex 

Flournoy-Haston Drig Co Inc 1005 Davis Ardmore Oklo 
Folk Drig Co 614 Main Yukon Okla 

Foree Drig Co 607 First Not! Bk Bldg Dallas Tex 

Foretich Drig Co Inc Box 709 Conroe Tex 

Fortenbery Drig Co Inc Box 273 Natchez Miss 

Foster Drig Co Box 751 Cushing Okla 

4-J Drig and Well Serv Co Box 471 Drumright Oklo 
Armstrong Fowler Inc 929 Oleander Bakersfield Calif 
Lloyd R French Co 506 V & J Tower Midland Tex 

Frio Drig Inc 508 Driscoll Bldg Corpus Christi Tex 

Frisbie Drig Inc 402 Pan American Bidg Tulsa 3 Oklo 
Frizzell Drig Co 108 NW 2nd St Oklahoma City Okla 
Fryer & Hanson Drig Co 2520 Republic Nat! Bk Bldg Dollos Tex 


G 


Gabbert-Jones Drig Co 514 Orpheum Bldg Wichita Kons 

C S Garber & Sons Inc Boyertown Po 

Gardner Bros Drig Co Inc 1708 Davis Bidg Dallas Tex 

Buster Gardner Drig Co Inc Box 281 New Iberia Lo 

Garr-Woolley Oil Co 901 Cravens Bldg Oklahoma City Oklo 

Garvey Drig Co Route 2 Great Bend Kans 

Gary Drig Co Box 58 Oil City La 

General Drig Co Colcord Bldg Oklahoma City Okla 

General Geophysical Co 750 Houston Club Bldg Houston 2 Tex 

General Well Drig Inc Box 1315 Alice Tex 

Gibson Drig Co Box 1540 Kilgore Tex 

Glenn Gillespie & Sons Box 907 Cushing Oklo 

Gilmour Drig Co Box 1082 Alice Tex 

Willard Gladson & Odstrcil Bros Drig Co 2705 W 35th St 
Snyder Tex 

Cc G Glasscock Drig Co 1601 Wilson Tower Corpus Christi Tex 

Glasscock-Wilson Inc 1604 Beck Bldg Shreveport Lo 

Glendale Drig Co 906 Hales Bldg Oklahoma City Oklo 

Glenn Drig Co 38 Kennedy Bidg Tulsa Okla 

F E Gober Drig Co 3032 Cherry Ave long Beach Calif 

Goe Drig Co Box 5 Perry Oklo 

Goff-Leeper Drig Co Box 1749 Ardmore Okla 

Golden Meadow Well Serv 616 Carondelet Bldg New Orleans lo 

Gold-Mar Drig Co Box 732 Dewar Oklo 

Goldsmith Drig Co Box 750 Duncan Okla 

Gordon Drig Co 1300 N Fancher Mt Pleasant Mich 

T V Gorman 62! Staley Bldg Wichita Falls Tex 

H O Grace Drig Co 630 Wichita Natl Bk Bldg Wichita Falls Tex 

Gracey-Hellums Corp 410 S Coast Bldg Houston 2 Tex 

Burdette Graham 804 Driscoll Bldg Corpus Christi Tex 

Graham-Michaelis Oil Co 211 N Broadway Wichita 7 Kans 

Grannell Drig Co Box 583 Cosper Wyo 

John Grappe Drig Co Box 1186 Levelland Tex 

Graves Drig Co Box 583 Ardmore Okla 

Gray Drig Co 220 Wichita Not! Bk Bldg Wichita Falls Tex 

Great Western Drig Co Box 1659 Midland Tex 

Green & Dreblow Drig Co Box 1057 Barkersfield Calif 

Greenland Drig Box 518 Great Bend Kans 

Greenwood Petroleum Management Inc Eureka Kans 

Grey Wolf Drig Co 1506 Bk of the Southwest Houston Tex 
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Guadalupe Drig Co 2505 Princeton Ave Midland Tex 

Roy Guffey Drig Co 5543 Yale Bivd Dallas 6 Tex 

Gulf Coast Drig & Expi Inc Box 2367 Choctaw Sto Laure! Miss 
Henry Gwaltney Drig Co Box 289 Washington Ind 


H & S$ Drig Co 407 Tri State Ins Bidg Tulsa Oklo 
Hack Drig Co Box 1636 Abilene Tex 
John S Hagestad Drig Co 3224 Gulf St Bakersfield Calif 
Halbert Drig Co 507 Citizens Bk Bidg Tyler Tex 
Hale Bros Drig Co 315-8 City Natl Bldg Wichita Falls Tex 
Joe Hale Drig Co 315-8 City Natl Bldg Wichita Falls Tex 
Clyde Hall Drig Co Inc Box 107 Sto B Bakersfield Calif 
O E Hall Drig Co 2008 Continental Natl Bk Bldg Ft Worth Tex 
Hamilton-Powell Drig Co Inc 1220 Hamilton Bldg Wichita Falls Tex 
Hamman Oil & Ref Co Box 13028 Houston 19 Tex 
Hap Drig Co 501 First Nati Bldg Oklahoma City Oklo 
F E Hargraves & Son Drig Co Box 573 Oil City Lo 
Harkins & Co Box 1490 Alice Tex 
Dave Harlin Drig Co 2605 Avenue R Snyder Tex 
Harms-Burt Drig Co 823 Central Bidg Wichita Kans 
Harper-Turner Drig Co 904 Hightower Bldg Oklahoma City Oklo 
Harrell Drig Co 1228 Bk of Southwest Bldg Houston 2 Tex 
Harris Drig Co Box 699 Grayville Ili 
John W Harris Drig Co 525 Wichita Natl Bk Bidg Wichita Falls Tex 
C H Hartman 206 Security Bldg Sapulpa Okla 
Harvey Drig Co Box 418 Wichita Falls Tex 
John Haseman Inc 419 Wilson Bldg Corpus Christi Tex 
J W Hastings Drig Co 722 Wichita Natl Bk Bldg 

Wichita Falls Tex 
H F Hatcher & Son Drig Co Box 164 Smackover Ark 
Hawkins-Wilkins Prod Co 373 San Jacinto Bldg Houston Tex 
Win Hawkins Drig Co 373 San Jacinto Bldg Houston 2 Tex 
Hayes & Sprague Inc 612 S Flower Los Angeles Calif 
Hayward Drig Co Box 295 Enid Okla 
John Heard & Co Inc Rm 4 Elm Oil Bldg Tulsa Oklo 
Heathman Oil 1019 E 2nd St Wichita 7 Kans 
Helmerich & Payne Inc First Nat! Bldg Tulsa Okla 
Henderson Drig Corp 2208 N Esperson Bldg Houston 2 Tex 
The Herb Exp! Co 342 Lexington Ave Abilene Tex 
Herndon Drig Co Drawer 489 Tulsa Okla 
Herring & Davis 607 Kennedy Bidg Tulsa Okla 
Maxwell Herring Drig Corp Box 1122 Kilgore Tex 
B M Hester Box 2588 Wichita Falls Tex 
Hewgley Drig Co 704 Wilco Bldg Midland Tex 
Hewit-Gulick Drig Co 240 Silver State Bldg Denver 2 Colo 
Highland Drig Co Box 671 Odessa Tex 
Highland Oil Box 263 Jasper Ind 
Hilburn Industries Inc Ricou-Brewster Bldg Shreveport Lo 
Hill Drig Co Box 532 Conroe Tex 
J E Hillier Box 67 Pleasanton Tex 
Hills & Hills Drig Co Box 2158 Pampa Tex 
C F Hills Drig Co Box 2158 Pampa Tex 
Hissom Drig Co 1327 Wilco Bidg Midland Tex 
Holliman Drig Co 712 Fidelity Union Life Bldg Dallas Tex 
Holm Drig Co Box 7246 Tulsa Okla 
Holmes Drig Co 1045 San Jacinto Bldg Houston Tex 
Holt Brothers Drig Co Box 236 Pampa Tex 
W C Holt Drig Co 920 Enterprise Bldg Tulsa Oklo 
R L Horn & Son Drig Co Pawnee Okla 
Hose-Austin Drig Corp Box 1067 Casper Wyo 
Housh Drig Co 586 Gulf Bidg Addn Houston 2 Tex 
Houston Oil Well Serv Co 504 Waugh Dr Houston 19 Tex 
Howell & Howell 1610 Life of America Bldg Dallas Tex 
Hull Oil Co 214 Panhandle Bidg Wichita Falls Tex 
Hunt Drig Co Inc 634 Wilson Bldg Corpus Christi Tex 
Hunter Bros 509 First Natl Bldg Wichita Falls Tex 
T F Hunter Estate 509 First Natl Bldg Wichita Falls Tex 
Hupp & Hume Box 616 Owensboro Ky 
1 J Huval Well Serv Co Box 261 Pampa Tex 
Floyd R Hyer Commerce Bldg Okmulgee Okla 


indian Drig Co Box 42 Tulsa Okla 

Donald T Ingling 623 First Nati Bk Bldg Wichita 2 Kans 
international Drig Co 3040 Cherry Ave Long Beach 7 Calif 
Irish Drig Co Inc Box 225 Eastland Tex 

tron Drig Co 1206 Philtower Bidg Tulsa 3 Okla 

Ivy Drig Co 1705 Burton Way Bakersfield Calif 
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C Drig Co Box 552 Refugio Tex 

J Drig Co Box 150 Holdenville Okla 

L Drig Co Ltd 2005 Adolphus Tower Bldg Dallas Tex 
C Drig Interests 6282 E Marshall Tulsa Oklo 

A L Jackson Drig Co Box 194 Great Bend Kans 
Jackson Drig Co Box 1388 Duncan Okla 

Jackson Oil Co Box 2347 Longview Tex 

Charles M Jameson Box 532 Vernal Utah 

Jennings Drig Co 612 City Natl Bk Bldg Wichito Falls Tex 
Jett Drig Co Inc Box 1832 Shreveport La 

Johan Drig Co 711 Fair Bidg Ft Worth Tex 

Al Johnson Drig Co Rt 12 Box 440 Oklahoma City Oklo 
Johnson-Bates Drig Co Box 425 Konawa Oklo 
Johnson Drig & Serv Co Box 3 Magnolia Ark 

Johnson Drig Co 634 Petroleum Bldg Tyler Tex 

Fred Johnson Drig Co 2790 Cherry Ave Long Beach Calif 
Don Johnston Drig Co 825 Petroleum Club Bldg Denver Colo 
Buck Jones Drig Co Box 1085 McCamey Tex 

J E Jones Drig Co Box 2218 Midland Tex 

Jones Well Serv Co Box 1547 Abilene Tex 

Woody Jones Drig Co 408 E Main St Olney II! 

Julkirk Corp 506 V & J Tower Midland Tex 
Justiss-Mears Oil Co Box 396 Jena lo 


K & E Drig Inc 719 Union Center Bidg Wichita 2 Kans 

Keating Drig Co 510 Nat! Bk of Tul Bldg Tulsa Okla 

Kee & Simpson Drig Co 417 S Hill St Los Angeles 13 Calif 

K L Kellogg & Sons Box 510 Compton Calif 

Kelly Drig Co Box 1126 Houma la 

Kendall-Davis Drig Co Inc 201 SE Ist St Evansville Ind 

Kendrick Bros Box 402 Vivian la 

Kent & Preston 425 Sayles Bivd Abilene Tex 

Kerr-McGee Oil Industries Imc Kerr-McGee Bldg 
Oklahoma City Okla 

Kersey & Co Box 305 Artesia N Mex 

Kilroy Drig Co 2306 Bk of Southwest Bldg Houston Tex 

Carl B King Drig Co of Tex Box 270 Midland Tex 

King-Phillips Inc 1109 Continental Natl Bk Bldg Ft Worth Tex 

Kingery Drig Co Inc Box 97 Saint Jo Tex 

Kirby Oil Ind 5107 Center St Omaha 6 Neb 

Hugh Kirkpatrick Inc Box 312 Mission Tex 

Kirkpatrick Oil Co 1300 N Broadway Okla City Okla 

A F Knappenberger and K & H Drig Co 427 Elm St Graham Tex 

Knight Drig Co Box 1332 Bakersfield Calif 

A J Kuenstler Drig Co Box 1374 Alice Tex 
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L & N Drig Co 6709 Canal Bivd Shreveport Lo 

Ralph G Ladd Box 5 Haskell Okla 

Lake Charles Drig Inc Rt 1 Box 891 Lake Charles Lo 

LaMac Oil Co 104 S Main St Taylorville Il 

Lamar Drig Corp Box 4128 Centenary Sta Shreveport Lo 

Larco Drig Co Box 3499 Jackson Miss 

Latexo Drig Co Inc 2212 Adolphus Towers Bidg Dallas Tex 

J W Lawrence Box 942 Conrad Mont 

Joe Lawrence Drig Co Box 1021 Ada Okla 

Roy Lawrence Drig Co Box 306 Pawnee Oklo 

Layton and Newell Drig Co 1505 Oil & Gas Bldg Ft Worth 2 Tex 

Leatherwood Drig Co Box 925 Jacksboro Tex 

LeCuno Oil Corp Box 804 Jefferson Tex 

Lee Drig Co 1007 Philtower Bldg Tulsa Okla 

D B Lesh Drig Co Box 505 Mattoon Ili 

Lewis Bros Inc 320 Mile High Center Denver 2 Colo 

Lewis Drig Co 915 Union Center Wichito Kans 

Will | Lewis Drig Co 425 Continental Oil Bidg Denver Colo 

Liberty Drig Corp Box 14308 Houston Tex 

Lincoln Drig Co 403 Oil & Gas Bldg Oklahoma City Oklo 

Ted Lindsay Drig Contr Box 190 Mt Vernon Ill 

M M Lindsey Drig Co 4748 Airline Hwy Baton Rouge lo 

H J Lininger Box 37 Upper Sandusky Ohio 

Lin-Mour Drig Co Oi! & Gas Bldg Wichita Falls Tex 

Livermore Drig Co 406 Lubbock Nat! Bk Bldg Lubbock Tex 

Liano Drig Co 301 V & J Tower Bldg Midland Tex 

Lohmann-Johnson Drig Co Inc 320 Indiana Bk Bidg 
Evansville Ind 

Charles E Long Jr Inc Box 961 Midland Tex 

Longhorn Drig Corp Box 546 Three Rivers Tex 
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Heat treated manganese- 
molybdenum steel for 
strength—"“‘spiral” hinge pin 
design for equalizing 
stresses— perfect balance 


for easy handling 


Do your crews feel SAFE 
when breaking out the 
largest, tightest 

drill collars and 


tool joints ? 


The strongest tong 
ever made is shown 
on Page 5486 of the 
WEB WILSON 


| 


or Composite) Catalog 


WEB WILSON 


LOS ANGELES DALLAS 
NEW YORK 
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lydia 
Hooks 


There’s 
a lot about them 
you'll like! 


Short and streamlined, with 
plenty of weight to fall fast 
and free. 

An oil bath permanently 
lubricates bearings and 
springs and ensures long, 
low-cost service. 
How do HYDRA HOOKS pre- 
vent damage to tool joint 
threads and sealing 
shoulders? 

Any Web Wilson man has the 
answer, or look on Page 5494 
of the Web Wilson (or 
Composite) Catalog. 


WEB WILSON 


OIL TOOLS, INC. 


LOS ANGELES + DALLAS + NEW YORK 
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7. FEATURES INCLUDE: 
HIS NEW DRIVE consists of three primary sections 


which can be designated as front, intermediate and . Rugged 18”-deep frame construction. 


rear. By mounting each shaft-and-case assembly on 2. Machined engine mounting surfaces. 
the same skid base with its associated engine, align- - High accessibility of working parts. 


ment is permanently maintained. This arrangement + Gap-mounted cut-off chutches. 


4 

holds the number of loads to a minimum 5. Oil-tight metal-to-metal chain case joints. 

= , ‘ . 6. Outside-mounted chain oiling pumps. 

This illustration shows the basic three-engine, two- aaa 

‘ : ; ‘ 7. Grease-lubricated bearings. 

pump drive. The second pump drive can be omitted aie ‘ 
For fugther information, see your “Oilwell” representative 


when not required, by substituting a different inter- 
mediate section. The 1600 drive can be furnished OtikL WELL SUPPLY 
2 DIVISION UNITED STATES STEEL CORPORATION 
for two, three, four or five engines. Executive Offices—DALLAS, TEXAS Area Offices— CALGARY, ALBERTA 
Exp=rt Office— CASPER, WYOMING.........COLUMBUS, 0. 
30 ROCKEFELLER PLAZA DALLAS, TEXAS HOUSTON, TEXAS 
NEW YORK 20, N. Y. TULSA, OKLA LOS ANGELES, CALIF. 
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Louisiana Delta Offshore Corp 201 Carondelet Bidg 
New Orleans La 

Low Drig Co Box 1112 Cisco Tex 

Lowe Drig Co Box 832 Midland Tex 

Lusk Drig Co No. 11 U-Totem Lane Houston 24 Tex 

Lynn Drig Co 1403 Nati Bk Tul Bldg Tulsa Okla 

H B Lynn Drig Corp Box 1085 Farmington N Mex 


M 
M-H-O Drig Co Box 297 Cut Bank Mont 
MIM Drig Corp 1401 Majestic Bldg San Antonio Tex 
M & J Inc 3612 W Wall Midland Tex 
Mac Drig Co Box 2972 Houston Tex 
Macrate Prod Co 3341 Cherry Ave Long Beach 7 Calif 
Makin Drig Co Box 1628 Hobbs N Mex 
Mallard Drig Co 1016 Union Nat! Bk Bldg Wichito Kans 
Mallonee Drig Co Inc 820 Union Center Wichita Kans 
R L Manning Co 318 Continental Oil Bldg Denver Colo 
Marex Inc 1121/2 De! Laquara St Santa Barbara Calif 
Marine Drig Inc 212 Balter Bldg New Orleans lo 
Maritzky & Bibby Box 509 Homer lo 
M L (Mike) Marrs Drig Co Box 985 Drumright Oklo 
Martin & Holmes Oil Well Serv Co 4730 Ayers Corpus Christi Tex 
Lubie Martin Drig Co 2052 Harvard Houston Tex 
Maxwell Drig Co Box 846 Coleman Tex 
M Mazzarino 104 W Broadway Centralia Ill 
McAlester Fuel Co Box 210 Magnolia Ark 
Gabe McCall Drig Co Box 2068 Casper Wyo 
McCalman Drig Co Inc Box 602 Homer lo 
McClure Oil Co Box 147 Alma Mich 
McCutchen & Graham 409 Oi! & Gas Bidg Wichita Falls Tex 
Gene McCutchin Box 1585 Dallas Tex 
McDaniel Drig Co 205 C A Johnson Bidg Denver 2 Colo 
B L McFarland Drig Corp 3612 W Wall Midland Tex 
B L McFarland Inc 3612 W Wall Midland Tex 
W H McGarr Industries Box 472 Eagle Pass Tex 
J R McGill 509 Amarillo Bidg Amarillo Tex 
McGoldrick & Watson Drig Co 405 Beck Bidg Shreveport La 
B M McGraw Drig Contr 4412 N Western Oklahoma City Okla 
McQueen & Stout Drig Co 1113 Ft Worth Natl Bk Bidg 
Ft Worth 2 Tex 
Meadows & Walker Drig Co 500 San Jacinto Bldg Houston 2 Tex 
Melco Drig Co Box 1360 Seminole Okla 
Mercury Drig Corp 1205 Beck Bldg Shreveport La 
Meredith & Co 1418 Bk of the Southwest Bldg Houston Tex 
Meredith Drig Co 419 City Natl Bldg Wichita Falls Tex 
Ward S Merrick Box 971 Ardmore Okla 
Mesker Drig Co 1129 E 15th St Tulsa Oklo 
Midwestern Drillers Inc 1206 Mid-Continent Bldg Tulsa 3 Oklo 
J Conley Miles Drig Co 1874 Jackson St Abilene Tex 
Milestone Drig Co Box 2745 Midland Tex 
Milhoan Drig Co Box 948 Tulsa Okla 
Miller & York Box 936 Bakersfield Calif 
Miller Bros & Bowling Box 611! Alice Tex 
Gene Miller Inc Box 238 Lawrenceville III 
J E Miller Drig Contr Box 1581 Abilene Tex 
Miracle & Wooster Drig Co Box 233 Vernal Utah 
Miracle-Fifer Drig Co 1636 Welton St Denver 2 Colo 
Mobile Drig Co 705 Fourth Nat! Bk Bldg Wichita 2 Kans 
Monroe Drilling Co Inc Box 490 Monroe la 
Montgomery Drig Co Box 747 El Dorudo Ark 
J S Montgomery 103 NW 44th St Oklahoma City Oklo 
Moore & Moore Drig Co Box 29 Abilene Tex 
Lamar H Moore Drig Co Box 29 Abilene Tex 
Mora Drig Co 1908 First Nat! Bldg Tulsa Okla 
Moran Bros Inc 1200 Oi! and Gas Bldg Wichita Falls Tex 
E F Moran Inc 1805 Nat! Bk of Tulsa Bldg Tulsa 3 Okla 
E W Moran Drig Co 500 First Natl Bk Bldg Wichita Falls Tex 
Moran Oil Prod & Drig Corp Box 1718 Hobbs N Mex 
Dave Morgan Drig Co Box 820 Blackwell Okla 
Pete Morris Drig Co Box 733 Ada Okla 
Morrison Drig Co Inc Box 583 Casper Wyo 
Mountain States Drig Co Inc 622 Patterson Bldg Denver Colo 
Movible Offshore Co 743 San Jacinto Bldg Houston 2 Tex 
Murphy & McKernan Box 169 Pampa Tex 
Muskegon Development Co 432 Lyman Bldg Muskegon Mich 
Myers Drig Serv 2117 Bank St Bakersfield Calif 
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Neal Drig Co Box 3186 Victoria Tex 
Nebraska Drillers Inc Box 805 Grand Island Neb 
Needham Drig Co Box 1285 Artesia N Mex 
Nelson Drig Co 300 W Main Ardmore Okla 
Nemaha Oil Co Mercantile Bk Bldg Dallas Tex 
Newton Drig Co Box 1104 Coalinga Calif 
Nicklos Drig Co 518 City Nat! Bk Bldg Houston Tex 
Nichols Drig Co Box 1032 Duncan Okle 
The Noah Petroleum Co Box 192 Albion II! 
George Noland Drig Co Inc 823 S Detroit Ave Tulsa 20 Okla 
Norman Drig Corp 1141 Butternut St Abilene Tex 
Norton Drig Co 542 Nati Bk of Commerce Bidg 
New Orleans 12 La 
William A Norton 6516 NW Grand Blvd Oklahoma City Okla 
Norwood Drig Co 700 Wichita Natl Bk Bldg Wichita Falls Tex 
The Novak Drig Co Box 2147 Tulsa Okla 
Nuckolis-Bell Drig Co 1255 First Nat! Bldg Oklahoma City 2 Oklo 
Nye & Snell Drig Co 208 Patterson Bidg Denver Colo 
° 
Ocean Drig & Expl Co 918 Carondelet Bldg New Orlean Lo 
Oien Oil Corp Box 2235 Cut Bank Mont 
Olds & Wrather Drig Co Box 113 Casper Wyo 
W B Omohundro Box 774 Wichita Falls Tex 
Oney Drig Co Box 425 Graham Tex 
Orm Drig Co 421 M & P Bk Bidg Sherman Tex 
Ormand Bros Drig Co Box 1469 Odessa Tex 
Ormand Drig Co Inc Box 1469 Odessa Tex 
O'Rourke-McGirl Drig Co 632 Nat! Bk of Tul Bldg Tulso Okla 
Overby Drig Co Inc Box 248 Nowata Okla 
Owen Drig Co Box 1423 OCS Lafayette Lo 


P 

Paco Petroleum Corp Box 347 Mt Carmel Iii 
Paine Drig Co 301 Insur-O-Medic Bldg Dallas Tex 
Parker Drig Co 418 Natl Bk of Tul Bldg Tulsa Okla 
Patco Drilling Contr Box 322 Stillwater Okla 
Patton Drig Co Inc Orpheum Bldg Wichita Kans 
Payne Bros Drig Co 1411 10th St Lawrenceville II! 
Peak Drig Co Inc 1019 Central Bldg Wichita Kans 
Willard Pease Drig Co Box 1532 Grand Junction Colo 
Pegg Bros Drig Co 1204 Notl Bk of Commerce Bldg 

San Antonio Tex 
Penrod Drig Co 418 Market St Shreveport Lo 
Perforaciones Delta C A Apartado 9138 Caracas Venezuela 
Perkins Bros Drig Co Box 1232 Duncan Okla 
Perrine & Perrine Drig Contr Box 87 Salem III 
Petersen Petroleum Corp 836 Olive Shreveport Lo 
Petro Drig Co Inc Box 339 Mt Vernon Ill 
Petroleum Drig Co 200 Petroleum Bldg San Angelo Tex 
H F Pettigrew 836 Republic Nati Bk Bldg Dallas Tex 
Pickrell Drig Co 705 Fourth Natl Bk Bldg Wichita 2 Kans 
Louis Pitcock Drig Co Box 25 Graham Tex 
Jack Plemons Drig Co Box 1493 Artesia N Mex 
Pool & Gerlich Drig Co Box 1940 San Angelo Tex 
Fred Pool Drig Co 3106 Lockheed Midland Tex 
Poteet Wysor & Eckles Inc Box 508 Holdenville Oklo 
Powell Drig Co 412 Union Center Bldg Wichita Kans 
Graham Powell Drig Co 129 N Sycamore St Centralia II! 
The Power Rig Drig Co Box 1436 OCS lLofayette Lo 
Prairie Drig Co Box 2068 Casper Wyo 
Prime Drig Co 814-16 Union Center Wichita Kans 
Prince Marine Drig & Exp! Co 434 Bk of Southwest Bidg Houston Tex 
Princeton Mining Co 111 N 7th St Terre Haute Ind 
Producers Drig Co Inc 927 Natl Bk of Commerce Bldg 

New Orleans la 
Pyburn Drig Co Box 4276 Shreveport lo 


R-G Drig Co 403 City Natl Bk Bldg Wichita Falls Tex 

R WIT Drig Co 506 Diamond St Holdenville Oklo 

Frank Raiborn Drig Co 35 Garden Rd San Angelo Tex 

Ramey Well Serv Suite 401P Robertson Bldg Wichita Falls Tex 

G H Ray Well Serv Box 68 Cement Oklo 

Jack and H P Read Box 212 Scottsville Ky 

Reading & Bates Co de Venezuela 1502 Philtower Bidg 
Tulsa 3 Okla 

Reading & Bates Inc 1502 Philtower Bldg Tulsa Okla 





Reading & Bates Offshore Drig Co 1502 Philtower Bldg 
Tulsa 3 Okla 

Rebstock & Reeves Drig Co 450 Saratoga Bldg New Orleans la 

Red River Drig Co Cook Bidg Breckenridge Tex 

Reed Drig Co Inc 1209 Atlos Bldg Tulsa Okla 

Reserve Drig Co Inc 625 Union Center Bldg Wichita 2 Kans 

Reserve Drig Co Inc Drawer 1612 Casper Wyo 

Rex & Morris Drig Co Box 334 El Dorado Kans 

Rheay & Reynolds Drig Co 404 Petroleum Bidg Abilene Tex 

Rhodes & Hicks Drig Corp Box 1395 Alice Tex 

Rhodes Drig Co Box 239 Abilene Tex 

Riceland Corp Box 747 Dallas Tex 

Marvin S Ridgeway Box 943 Beeville Tex 

Riley & Gammon 509 N Railroad St Madisonville Ky 

The R W Rine Drig Co 420 Union Center Wichita Kans 

Robinson Bros Drig Co Box 430 Borger Tex 

Robinson Drig Co Box 153 Abilene Tex 

Robinson-Wehmeyer 470 San Jacinto Bldg Houston Tex 

Rocket Drig Co 2099 E 27th St Long Beach Calif 

Rocky Mountain Drig Co 550 S Flower St Los Angeles Calif 

Roden & McRae Drig Corp Box 2286 Casper Wyo 

Dwight M Ross Drig Co Hamilton Bldg Wichita Falls Tex 

R Benton Ross Inc 403 Robertson Bldg Wichita Falls Tex 

Don M Rounds Co Inc 925 Petroleum Club Denver 2 Colo 

Rowan Drig Co Inc Drawer 12247 Fort Worth 16 Tex 

J W Rudy Box 684 Clay City Ill 

Ruh! Drig Co Inc 1621 Bk of Southwest Bldg Houston 2 Tex 

Rupp-Ferguson Oil Co 522 Union Center Bldg Wichita Kans 

A D Rushing Inc 523 W 6th St Los Angeles 14 Calif 

Russell & Russell Drig & Prod 621 Lindsay St Gainesville Tex 

Paul F Rutledge Box 2239 Santa Fe N Mex 


s 


Sabre Drig Co 222 Hughes Bidg Cushing Ok!a 

St John Drig Co Box 639 Ballinger Tex 

Salt Dome Prod Co 737 Texas Nati Bk Bldg Houston 2 Tex 
Santa Fe Drig Co Box 310 Whittier Calif 

Santa Maria Drig Corp 2875 Cherry Ave Long Beach 6 Calif 
Scat Drig Co Inc Box 787 Drumright Okla 

Schafer Drig Co 2400 Liberty Bk Bldg Oklahoma City Okla 
Schimmel Drig Co 2121 Alamo Nati Bidg San Antonio Tex 

A L Schlaikjer Box 761 Newcastle Wyo 

Scooter's Drig Serv 1215 Sklar Bldg Shreveport Lo 

Paul Septer Drig Co 521-22 Union Natl Bk Bldg Wichita Kans 
Seran & Howard Drig Co Box 110 Okemah Oklo 

SeRoBee Drig Co Inc 521-22 Union Natl Bk Bldg Wichita Kans 
Service Drig Co 515 Kennedy Bidg Tulsa Okla 

Harold Shappell Drig Co 316 City Natl Bldg Wichita Falls Tex 
Sharp Drig Co Box 1271 Midland Tex 

Sheets & Walton Drig Co Box 152 Breckenridge Tex 
Shelley-Miller Drig Co 205 Miller Bldg Wichita Kans 

Sherin Drig Co Inc 1709 First Natl Bldg Oklahoma City Okla 
Shields Drig Co Inc Shields Bidg Russell Kans 

Shields Oil Producers Shields Bidg Russell Kans 

Shoreline Drig Co Inc 1203 Beck Bldg Shreveport La 

Shulman Bros Box 191 Vandalia III 

Signal Drig & Expl Inc 203 Mayo Bidg Tulsa Okla 

Signal Oilfield Serv 203 Mayo Bidg Tulsa Okla 

Joe Simpkins 6421 Easton Ave St Lovis 14 Mo 

Skinner & McDougal Drig Co Box 8774 Oklahoma City Okla 
Don Slape Drig Co Box 432 Olney II! 

Smiley & Little Drig Co 1635 SE 29th St Oklahoma City Okla 
Smith & Breyer Suite 152 Meadows Bldg Dallas 6 Tex 

K Smith Cable Tools 1801 Van Buren Great Bend Kans 

H R Smith Drig Contractor P © Box 98 Alice Tex 

James Smith Drig Contr Box 33 Mertzon Tex 

Ray Smith Drig Co Simons Bidg Dallas Tex 

Sojourner Drig Corp Box 679 Abilene Tex 

Sooner Drig Co 412 Federal Nati Bk Bldg Shawnee Okla 
Southeastern Asia Drig Co 901 Employers Ins Bldg Dallas Tex 
Southeastern Drig Corp 901 Employers Ins Bldg Dallas Tex 
Southland Drig Co 435 Milam Bldg San Antonio Tex 

South State Drig Corp Mt Vernon Ind 

South States Drig Co Box 2347 Longview Tex 

Southworth & Wood Inc 102! San Jacinto Bldg Houston Tex 
J D Sprecher Box 299 Casper Wyo 

Star Drig Co Box 326 Wilson Okla 

H J Steward Box 1031! Taylor Tex 

Stewart & Gouger Drig Co 505 Alamo Nat! Bidg San Antonio 5 Tex 
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Stice Drig Co Box 678 Beeville Tex 

Jack L Story Box 1073 Dallas Tex 

Stouder Drig Co 208 SE Riverside Dr Evansville Ind 
Harold L Strader Drig Co 3901 Mt Vernon Houston 6 Tex 
Strain Drig Co 608 Patterson Bldg Denver Colo 

Strait Drig Inc Box 90 Ei Dorado Kans 

C W Strotman Drig Co 620 S 30th St Mattoon II! 
Stroube Drig Co Box 730 Corsicana Tex 

Summit Drig Corp 414 Atlas Life Bldg Tulsa Okla 
The Sun Drig Co 2975 Wilshire Blvd Los Angeles 5 Calif 
Sunnyland Contracting Co Inc Box 388 Rayne lo 
Sutton Drig Co Box 6446 San Antonio Tex 

Swett Bros Drig Co Box 331 Bakersfield Calif 
Symons Drig Co 999 Houston Club Bldg Houston 2 Tex 


T 


T&H Corp 111 N 7th St Terre Haute Ind 

Target Drig Corp 201 Enterprise Bldg Tulsa Okla 

Taylor Exp! Co Inc 2118 Welch Ave Houston Tex 

W P Taylor Drig Co 1429 Bk of the Southwest Houston Tex 
Temple Drig Co Inc 320 Indiana Bk Bldg Evansville Ind 
Tennant Drig Co Rivoli Bldg Blackwell Okla 

Terminal Drig & Prod Co 1240 Blinn Ave Wilmington Calif 
Texita Oil Co 812 Milam Bidg San Antonio 5 Tex 
Tex-Mex Drig 1211 Fidelity Union Life Bldg Dallas Tex 
Thomas & Billups Drig 809 Citizens Bk Bidg Abilene Tex 
Thompson Drig Co Box 577 Comanche Okla 

Thrasher Drig Co 1602 Beck Bldg Shreveport La 

Three Sisters Drig & Prod Co Box 1013 Albany Tex 
Timberland Exp! Co 366 San Jacinto Bldg Houston 2 Tex 
Trachta Drig Co Box 67 Muenster Tex 

JC Trahan Drig Contr Inc 1203 Beck Bldg Shreveport La 
Transit Corp 1516 Liberty Bk Bldg Oklahoma City Okla 
Trant Drig Co 1201 Peoples Bk Bidg Tyler Tex 

Travis Drillers Inc Box 1097 Austin Tex 

Treasure State Drig Co Box 1712 Great Falls Mont 
Triad Drig Co 120 Featherston Bldg Wichita Falls Tex 
Trimble Drig Co Inc Box 459 Magnolia Ark 

Trinity Drig Co 1205 Mercantile Securities Bldg Dallas Tex 
Trio Drig Co 3013 Nussbaumer Dallas 26 Tex 
Tri-Service Drig Co Box 1785 Midland Tex 

Triton Drig Co Inc Box 13275 Houston 19 Tex 

Troop Drig Co Box 145 St Elmo Ill 

Troup & Sutties Inc 506 Diamond Holdenville Okla 

True Drig Co Drawer 1612 Casper Wyo 

Tucker Drig Co Box 270 San Angelo Tex 

Goal Tullous & Co 206 N Big Spring Midland Tex 
Turnbull & Zoch Drig Co Box 2248 Corpus Christi Tex 

C D Turner Drig Co 501 Permian Bidg Big Spring Tex 


U 
U & E Drig Co Box 323 Sullivan Ind 
Rip C Underwood 553 First Nat! Bk Bldg Amarillo Tex 
Union Rotary Corp 1104 N Mission St Mt Pleasant Mich 
Unit Drig Co Box 599 Bristow Okla 
United Drig Co 8750 Holloway Dr Los Angeles 46 Calif 
Urice Drig Co 615 Ft Worth Club Bldg Ft Worth Tex 


v 


VS & S Drig Co 1004 Ridgley Bidg Springfield II! 

V-T Drig Co 711 Hulman Bidg Evansville Ind 

Veeder Supply & Dev Co Box 20! Cherryvale Kans 
Viersen & Cochran Box 280 Okmulgee Okla 

Viking Drig Co 102 W Crockett St San Antonio 5 Tex 


w 


W LB Drig Co 6635 Chocolate Bayou Rd Houston 21 Tex 
Wagner & Wyant Drig Co Inc 414 Petroleum Bidg Amarillo Tex 
Walker Brothers Drilling Co 2101 Christine St Pampa Tex 
Walters Drig Co 510 Orpheum Bidg Wichita Kans 

Walters Drig Co Inc 4114 McMillan Dallas 6 Tex 

Rusty Walters Drig Co Box 304 Bakersfield Calif 

Walton Drig Co Box 241 Fairfield III 

Ward Drig Co 106 Oi! & Gas Bidg Wichita Falls Tex 

Tommy Ward Drig Co 1415 Liberty Bk Bldg Oklahoma City Okla 
Warren Drig Co 1012 Mayo Bldg Tulsa 3 Okla 

Warton Drig Co Box 2807 Odessa Tex 

C B Webster Drig Co 609 San Jacinto Bldg Houston Tex 
Webster Drig Co 424 S Cheyenne Tulsa Okla 

Dick Wegener Drig Contr 1820 First Nat! Bldg Oklahoma City Okla 
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Well Drillers Inc 2001 City Natl Bk Bidg Houston Tex 

, Wes-Mor Drig Inc Box 1169 Graham Tex 
Art West Drig Co 305 O'Michael Bldg Odessa Tex 
West Central Drig Co 717 Citizens Bk Bldg Abilene Tex 
Western Drig Co Inc 902 Lubbock Natl Bk Bldg Lubbock Tex 
Western Serv Drig Co Inc Box 1428 Odessa Tex 
Wes-Tex Drig Co Box 2058 Abilene Tex Y 
Chester H Westfall Drig Co 1202 Hunt Bldg Tulsa Okla 
Chet Whaley Well Serv Co Inc 6006 Milart St Houston 21 Tex 
Wheless Drig Co Box 368 Shreveport Lo 
Wilbanks & Rutter Drig Co 2200 Scurry St Big Spring Tex 
A W Williams Drig Co Inc 411 Virginia St Mobile Ala 
Williams Drig Co Inc Box 851 Springhill Lo 
Kidd Williams Drig Corp 205 Kennedy Bldg Tulsa Okla 


Walter W Willis 813 Broadway Mt Vernon II! 
Wilson Drig Co Inc Box 933 Jackson Miss 

C R Winn Drig Contr Box 331 Solem Il! 
Wise Drig Account Box 297 Tyler Tex 
Woodson Prod Co 412 Exposition Dallos 26 Tex 


Yarborough Drig Co 735 Wilson Bidg Corpus Christi Tex 
S P Yates Drig Co 311 Carper Bidg Artesio N Mex 
Marshall R Young Drig Co Box 712 Brookhaven Miss 


z 
Zapata Off-Shore Co 2218 First City Natl Bk Bldg Houston Tex 


U. S. Contract 


ROTARY Drilling Rigs 


Total HP Total HP Total HP Total HP 


All Main Drawworks 


Mud 
Pumps 


ALABAMA 

Mobile County 
Zach Brooks Drig C 1350 
1350 


Jett Drig Co In 


Justiss-Mears Oil Co Ir 


ARIZONA 
Apache County 
D-K Drig C l gas 


ARKANSAS 
Columbia Cuunty 
E G Bradhan LPG-gas 
LPG-gas 
L&NDrigC btne 
Maritzky & Bibby 2 gas 
McAlester Fuel C dsl 
btne-gas 
Franklin County 
scooter’s Drig Serv 
Johnson County 
BM McGraw Drig ( t 
Lafayette County 
Hilburn Industries | 
Montgomery Drig C 
Logan County 
Parker Drig C 


&c 
Miller County 
Barnwell Drig Co | 
Milton Crow | 
Mercury Drig C 
Ouachita County 
H F Hatcher & 
L&NDrigC 
Saline County 
Walters Drig Co Ir 


Vierser 


Union County 
H F Hatcher & 
Mercury Drig Cor 


Trimble Drig Co tr 


Fresno County 
nay Drig ( 
& Dreblow D 
estad Drlg 


THE PETROLEUM 


ENGINEER, March, 


Make and 
Model 


Brwstr N-75 
Brwstr N-75 


Emsco GB-800 
Emsco J-750 


Nati 50 


Crdwil S 
Brwstr N-4 
Wisn Super 
Crdwil 
Crdwil Trirg 
Emsco GC-506 


Brwstr N-55 
Brwstr N 


Wisr 
Brwstr N-55 


Nat! L-5¢ 
Nati L-5 
Nati 5¢ 


Brwstr N-75 
Brwstr N-4 
Isn Mogul 
Crdw 
Brwstr N-3 


Mayhew 

Mayhew 100 
Mayhew 100 
Mayhew 100 
Mayhew 1006 
Mayhew 100( 
Mayhew 100 


Crdwil RL-59 
Ideco H-20 
Brwstr N-4 


Emsco G8 


Er J-10 
Wisn Giant 
Ems GB-35 
Wisn Titar 
Emsco GA-500 
Emsco J-1250 
Wisn Mogul 


1958 


Avail 


able to 
Drwwks 


1350 
1350 
1000 
1000 
900 
1006 


1006 
60K 
40( 

105 
55 

1500 


300 


Rated 


Depth with 


” Pipe 


12,000 
12,500 
12,000 
13,000 
13,000 
11,500 


All Mav 
Mud 


mps 


Ava 
able t 


Drwwks 


Drawworks 
Make and 
Contractor's Name P Model 
Glenn County 
BJ & M Drig Co Ltd Unit 35-D 40) 
GA-500 45 
Emsco J-1250 19 
Nat! 50-CA 45 


Ems ( 
Coastal Drig C 
Armstrong Fowler In 
imperial County 
Barnes Core Drig C 
Kern County 
BJ & M Drig Co Ltd 4s! 
Barnes Core Drig C ds! 
Camay Drig C dsl Emsco A-80 
Casey & Montgomery In ds! Unit U-15 
dsl ) WNatill 
gas ) Nati 75 
Emsco GA-25 
Emsco J-750 
GB- R06 


Custom 


Natl & 
Custom 


Casner & Bentz gas-btne 
Coastal Drig C 2 dsl 

gas 4 Ems 
Douglas Drig C btne 
Drig & Prod Ce ds! 


dsl-gas-gas 


Ems 
Crdwit 
Crdwil O 
Enterprise Ou C ds! Wisn Torcan 
Green & Dreblow Drig C 2 4s/ Wisn Giant 
John S Hagestad Drig C 2 dsl ( Ideco H30-D 
ds! ? Emsco GB-350 
dsl ideco 4.525 
Emsco GB-80 
Hopper IG 
2 btne Hopper GF 
K L Kellogg & Sons 25 ds! Nati 75 
ds! Nat! 100 
gas Natl 125 
Knight Drig C ds! Unit U-35D 
Miller & York > dsl G3 
ds! 2 Emsco GA.250 
ds! 210 Hopper GTA 
ds! ( Hopper M 
Drig C ds! ideco H.30 
Drig C ds! Ems J- 100 
J-125 


Clyde Hall Drig C 
Ivy Drig C ds! 


gas-btne 


Ems 


Newt 
Rocky Mounta 
Ems 
anta Maria Drig C Wisn Titar 
wett Bros Drig C 250 Hopper 
d Crdwil 
Rusty Walters Drig C $ 00 C 
Kings County 
Armstrong F y 2 Natl T-17 
Miller & York | Emsco GC-50 
Emsco GB. 350 
GB-25¢ 


per 0-5 


Newton Drig C Ems 
Los Angeles County 
Camay Drig C Wisn Titan 
Nati 50 
Natl 5 
En G- 30 
Drig & Ex Nati 10 
Enterpr } Howard T 
F E Gober Drig ¢ ‘ ] Nat! 5OA 
Natl 5 
Emsco J 
Wisn Tita 
Natl 5 


se Oil ( 
inte ational Drig ¢ 


Fred Johnson Drig ¢ 


100 





Total HP 

Avail- Rated 
able to Depth with 
Drwwks 4%” Pipe 


Total HP 

All Main Drawworks 
Mud Make and 
Pumps Model 


Total HP 

Avail- Rated 
able to Depth with 
Drwwks 4%” Pipe 


Total HP 

All Main Drawworks 
Mud Make and 
Pumps Model 


Rig Type 


Power 


Type 


Power Contractor's Name 


Contractor's Name 


Kee & Simpson Drig Co 
K L Kellogg & Sons 
Macrate Prod Co 


Rocket Drig Cc 
Rocky Mountain Drig Co 
Santa Fe Drig Co 


Santa Maria Drig Corp 
The Sun Drig Co 


Terminal Drig & Prod Co 


Orange County 
K L Kellogg & Sons 
Santa Fe Drig Co 
Terminal Drig & Prod Co 
San Benito County 
Miller & York 
Newton Drig Co 
San Luis Obispo County 
K L Kellogg & Sons 
santa Maria Drig Cory 
Santa Barbara County 
BJ & M Drig Co Ltd 
Casner & Bentz 
Santa Maria Drig Cor; 
Tulare County 
Myers Drig Serv 
Ventura County 
Camay Drig Ce 


Casey & Montgomery In 


Drig & Expt Co of Delaware Inc 


Hayes & Sprague In 
International Drig Co 


K L Kellogg & Sons 


Rocky Mountain Drig Cx 


A D Rushing In 


Santa Fe Drig Co 


Santa Maria Drig Cory 
The Sun Drig Co 


Terminal Drig & Prod Cx 


United Drig Cx 


R-12 


gas 
gas 
gas 
gas 
ds! 
gas 
gas 
gas 
gas 
dsl 
gas 
gas 


elec 


btne 
btne 
925 
2090 
175 
300 
btne-prop 555 
1200 


btne 


Nati 50 

Beth 58 

Nati 50 

Nat! 75 
ideco HD-30 
Wenr Mrhse 
Emsco 6-300 
Nat! 100 
Emsco G-500 
Ideco H-40 
Nati 80-B 
Wisn Titan 
Nati 110 
Nati 110 
Nati 50 

Wisn Mogul 
Ideco H-40 
ideco H-40 
Ideco H-25 


Nati 75 
Nat! 55 
Nat! SOA 


Frnks Chipper 
Ideco H-40 


Emsco GB-800 
Wisn Atlas 


Nat! 50 
Emsco GA-450 
Wisn Giant 


Crdwil 


Nat! 75 
Emsco 500 
Nati 130 
Nat! 75 

Nati 50 

Nat! 50A 
Nat! 34-10 
Nati 130 
Nati 125 
Wisn Titan 
Wisn Spr Titan 
Nat! 100 
Nat! 100 
Nati 75 

Nati 75 

Nat! 125 
Nati 130 
Nati 125 
Nat! 75 

Nati 75 

Nat! 100 
“Oilwell” 96 
“Oilwell” 96 
Emsco J-1000 
Nat! 125 
Nati 125 
Nat! 125 
Emsco J-750 
Nat! 40 
Ideco 7-11 
Nat! 50 
Wisn Trai Gat 
Nati 50 
Wisn Titan 
Wenr-Mrhse 
Wisn Titan 
Wisn Giant 
Nat! 110 
Nati 125 
Nati 110 
Emsco GC-500 
Wisn Mogul 
Ideco H-525 
Emsco EDA 


380 
420 
650 
790 
190 
250 
350 


6,500 
7,000 
7,000 
9,500 
3,500 
4,000 
4,500 

15,000 
7,500 
6,000 

12,000 

10,000 

15,000 

15,000 
7,000 
5,000 
6,000 
5,000 
2,000 


9,500 
10,000, 
8,500 


3,500 
5,000 


12,000 
10,000 


8,500 


? 500 


Baca County 
Herndon Drig Co 
Holm Drig Co 
Boulder County 
Exeter Drig Co 
Dolores County 
Kerr-McGee Oi! Ind Inc 
Grand County 
B F Allison Drig Co 
Falcon Seaboard Drig Co 
detterson County 
Taylor Exp! Co Inc 


Kiowa County 
Branyan Drig Co 
La Plata County 
Anschutz Oi Co In 
Arapahoe Drig Co 
Exploration Drig Co 
Great Western Drig Cc 
Urice Drig Co 
Larimer County 
Mountain States Drig Co Ir 
Logan County 
Don Johnston Drig C 
Strain Drig Co 
Mesa County 
Carmack Drig C« 
Willard Pease Drig C 
Moffat County 
Rowan Drig Co In 
Montezuma County 
Great Western Drig Co In 
Don Johnston Drig C 
Nye & Snell Drig C 
Morgan County 
Exeter Drig Co 
Garvey Drig Cc 
Rio Blanco County 
A 0 Bullock Drig C 
Carpenter-Trant Drig C 
Delta Drig Co 
George Noland Drig Co In 
Routt County 
Carmack Drig Ce 
Washington County 
B F Allison Drig C 
Brinkerhoff Drig Cc 


Garvey Drig Ce 
Weld County 
B F Allison Drig C 


Herndon Drig Cc 

Lewis Bros In 

Nebraska Drirs inc 

Don M Rounds Drig Co tr 


Paim Beach County 
Dorris Ballew In 


Christian County 
LaMac Oil C 
Joe Simpkins 


VS &S DrigC 
Clark County 

W L Dither 
Clay County 

Woody Jones Drig Cx 

Shulman Bros 

Don Slape Drig C 
Clinton County 

Conrey Drig Cc 

M Mazzarino 

Perrine & Perrine Drig Contr 

Troop Drig Co 
Coles County 

D B Lesh Drig C 

U & E Drig Co 


COLORADO 


gas 
ds! 


ds! 
gas 


gas-btne 
gas-btne 


gaso 
btne 


dsi 


gas 


ds! 


gas 
btne 

gas-btne 
gas-btne 


ds! 


gas-btne 
ds! 
ds! 
ds! 


gas-btne 
gas-btne 
gas 
ds! 
ds! 
ds! 


FLORIDA 
ds 


ILLINOIS 


gas 
gas-gas 
btne 
gas-gasi 


ds 
ds! 


PETROLEUM 


Nat! 50 
Wisn Giant 


Emsco GA-350 


Unit U-15 


Unit U-15 
Unit U-35 


Failing 
Failing 


Beth 
Wisn Giant 


Nati T-32 
Unit U-15 


750 
300 


425 


ny 
Mt 


70C 
320 
400 


Frnks SAL-1600 600 
Emsco GA-500 700 


Nat! T-32 


Nat! T-12 
Unit U-15 


Nati T-32 
Stratmaster % 


Natl 5 


Unit U-15 
Nati 5( 


Oilwell” 66 


Ems 
Wisn Roadair 


Beth Twister 
Crdwil RL 
Emsco J-1250 


Emsc 


Nat! 50-A 


Nati T-3 
Nat! T-32 
Nati T-2( 
Wisn Giant 


Brwstr N 
Frnks 13 
Nat! 50-A 
Crdwil J-45¢ 
Unit U-15 
Crdwi! 0 


Wisr 
Ems 
Nati T-2 


Giant 


Unit U-34 
Crdwil S-35 
Oilwell 


Wisn Super 
Frnks 2006 
Crdwil S 
Nat! T-2¢ 


Nati T-2( 
Crdwil S 


320 6,000 
) 320 5,500 /3 


8,500 
800 


650 
55 


> GA-250 250 


450 


185 
1250 


GA-500 73 


45 


406 


375 


5 
476 


90K 


60( 


GA-160-T 50 


50¢ 


64-B 
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IDEGO AS Exclusive 


Ketf{o OP ereseNTATIN 


FOR CATHEADS, POWER SLIPS and TONGS 
Now Available Through Ideco’s World-Wide Affiliates 


Ideco and KelCo, familiar trademarks often seen together 
on the most advanced drilling rigs, are now linked in another 
appropriate way with this important announcement. Ideco's 
world-wide sales and service affiliates offer you an unexcelled 
selection of drilling and production equipment and supplies 
from anticline to pipeline. Contact your Ideco man today. 


IDECO ONE-PACKAGE EXPORT 


Through its One-Package Export Service, 
Ideco offers a ‘one source” responsibility for 
all petroleum equipment and supplies. Other 
unique advantages include a complete plan- 
ning and purchasing service... an experi- 
enced rig-up, testing and export shipping 
service and a nearby deep water port 
equipped for handling heavy machinery. 


LES REPRESENTATIVE 
Weste Hemisphere Dresser Inte 


The safety keynote featured in all KelCo products has 
developed outstanding acceptability over almost two 
decades of world-wide operation. KelCo catheads, with 
exclusive anti-fouling devices, wide interchangeability of 
parts and choice of controls, are available for every size 


rig. Write today for complete details. 


IDECO RECOMMENDS 


AIR OPERATED POWER SLIPS — Easily 
serviced. Patented automatic safety latch 
operates with each lift of the slips. Avail 
able in sizes to accommodate 2” tubing 
to 7” casing. FULGRIP TUBING TONGS - 
Light-strong Chrome-moly steel tongs. Full 
contact diamond-cut dies will not score 
tubing. Sizes for 234”’ to 4'/,”" tubing 


(a a= 


“4 





Contractor's Name 


Edwards County 

Herndon Drig Co 
Effingham County 

Claypool Drig Co 
Fayette County 

C R Winn Drig Contr 
Franklin County 

£ F Moran inc 
Galiatin County 

VS &S Drig Co 
Hamilton County 

C E Brehn 

Kendali-Davis Drig Co Inc 

E F Moran Inc 

Walter W Wills 
Jasper County 

W L Dither 

) W Rudy 


Don Slape Drig C 
Jetterson County 

Ted Lindsay 

Petro Drig Co Inc 
La Saile County 

D B Lesh Drig Co 
Lawrence County 

Walton Drig Co 


Walter W Willis 
Marion County 
Claypool Drig C« 
Conrey Drig Co 
Graham Powell 


C R Winn Drig Contr 
Richiand County 
W L Dither 


U & E Drig Co 
St. Clair County 

Henry Gwaltney Drig Co 
Saline County 

C E Brehn 

Eakle & Holder Drig Co 

Paco Petroleum Corp 

Don Slape Drig Co 
Wabash County 

Bury Drig C 


Wayne County 
Calvert Drig In 
Central Drig Co 
Central Drig Co (Faiheld I) 
D B Lesh Drig C 
Ted Lindsay 
Paco Petroleum Cor, 
Don Stape Drig C 
White County 
Calvert Drig In 


Central Drig Co 

Central Drig Co (Fairfield tl) 
Eakle & Holder Drig Co 
Ferbanta Drig Cx 

General Geophysical C 

Harris Drig Co 


Herndon Drig Co 


Ted Lindsay 


Lohmann-Johnson Drig Co Inc 


Gene Miller Inc 

E F Moran Inc 

Don Slape Drig Co 
Williamson County 

Calvert Drig In 


Gibson County 
Harris Drig Co 
Highland Oil 
The Noah Petroleum Co 
Paco Petroleum Corp 
1 & H Corp 


R-14 


Total HP 


All Main Drawworks 


Mud 
Pumps 


gas 


btne 


ds! 


bine 


ds! 


gas 
btne 
gas 
ds! 
dsl 


dsl 


ds! 
dsl 
dsl 


ds! 
INDIANA 


btne 
ds! 


btne 


ds! 


Make and 
Model 


Brwstr N-4 
Nati T-20 
Wisn Super 
Brwstr N 4 
Beth 


Brwstr N-45 
Wisn Mogul 
Nat! T-12 
Beth 430S 


Fasting 2500 
Nat! T-20 
Natt 50 
Unit U-34 


Crdwil S 
Brwstr N-4 


Nati T-20 


Failing 2500 
Failing 2500 
Nati T-12 


Nati T-12 
Wisn Super 
Nat! 50 
Nati T-12 
Crdwii L 


Nat! T-12 
Failing 2500 
Frnks 4500 


Brwstr N-45 
Brwstr N-4 
Nat! T-32 
Nati T-12 


Crdwil RL 
Crdwil RL 


Nat! T-32 
Nat! 40 


Nati 50 
Nat! T-16 
Unit U-35 
Brwstr N-4 


ideco H-30 
ideco H-35 
Unit U-34 


Ideco H-30 
Crdwil S-140 


Nati 40 

Nat! 50 

Nat! T-32 
Nat! T-25 
Ideco H-30 
Crdwil S 
Brwstr N-4 

Crewll S 
O:lwell” 64 


Crdwil S 
B Erie 281 
Brwstr N-4 
Wisn Mogul 
Crdwil L 


Total HP 


A 


Avail 


able to 
Drwwks 


559 
390 
160 
440 


Rated 
Depth with 
444" Pipe 


4 500 


200 


) 000 
4,000 
4 500 
4,500 


2,000 
5,000 
6,000 
4,500 


4,500 
6.500 


4000 


2,000 /3%” 
2,000, 3%" 
4,500 


4,500 
2,500/3%”" 
6,000 
3,200 
4000 3%" 
3,000 
2,000 


5 0nr 
1,50¢ 


000 
5 500 
6,000 
4 500 


4,000 
5,500 
4.500 
4.500 
4,000 
8 500 
4,500 
4000 
4 000 
4500 
4,500 
4 000 


5 00 


4,000 
2,000 
5,500 
4000 
3,500 


Total HP Total HP 

All Main Drawworks Avail 
Mud Make and able t 
Pumps Model Drwwks 4 


Rated 
Depth witt 
” Pipe 


Type 


Contractor's Name Power 


Grant County 

Calvert Drig inc 
Jennings County 

Gordon Drig Co 
Pike County 

Henry Gwaltney Drig ( 
Posey County 

E F Moran in 

South State Drig Cory { ( 


ideco H-35 


Wisn Giant 
Nati T-1 


Brwstr N 


dwil 


IOWA 
Dalias County 
Kirby Oil Ind gas-gas Mayhew 3006 
ds! ) Brwstr N-4 
ds! Unit U-34 


KANSAS 
Barber County 
Beardmore Drig C ds! 
Brack Drig Co In 2 dsl 
ds! 
D & M Drig Co In 2 gas-btne 
Graham-Michaelis Drig C ds! 
iron Drig Co » dsl Emsco GA-25 
Patton Drig Co In gas Nat! 5 
2 dsl Nat! 50 
Prime Drig Cc ds! Nati T-20 
Barton County 
Anschutz Oil Co Inc dsl Wisn Giant 
Garvey Drig Co 8 dsl Wisn Giant 
Harms-Burt Drig Ce 2 dsl Emsco 35€ 
A L Jackson Drig Cc ds! Unit U-15 
Reserve Drig Co Inc (Kans) Nat! T-32 
Butler County 
Rex & Morris Drig C 
Comanche County 
Capitt Drig Inc 
Cowley County 
Criswell Drig C 
Ek County 
R L Horn & Sons Drig 


Brwstr N-4 
Beth Breeze 


Nati T-25 


Beth C-5 


Ellis County 
K & E Drig in 
Mallonee Drig Co Inc 
Elisworth County 
Buick Drig tne 
Shelley-Miller Drig C 
Graham County 
Empire Drig C 
Garvey Drig C 


(Kans) 


Herndon Drig C 

K & E Drig tn 

Lohmann-Johnson Drig Co Ir 

Powell Drig C 

Prime Drig Co 

Veeder Supply & Dev C 
Greenwood County 

Greenwood Petroleum 
Harper County 

Harry Bass Drig C 

Prime Drig Co 

Walters Drig C 
Haskell County 

R W Rine Drig C 
Hodgeman County 


Graham-Michaelis Drig ¢ 


Crdwil 
Beth S-45 
Nat! 5( 


Beth Twister 
Crdwil [ 
Kingman County 
Garvey Drig C Unit U-1 
Wisn Giant 
Herndon Drig C Oilwell 
Kiowa County 


Falcon Seab 


ard Drig C 


Garvey Drig C 
Lewis Drig ¢ 
Transit Corp 
Lane County 
Gabbert-Jones Drig C 
Lincoin County 
Donald T Ingling 
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Contractor's Name 


McPherson County 
Mallard Drig Co 
Veeder Supply & Dev ( 

Meade County 
D & M Drig Co In 


Falcon Seaboard Drig ( 
Graham-Michaelis Drie ( 


Midwestern Drillers 
Moran Bros In 
Morton County 
Garvey Drig C 
Graham-Michaelis Drig C 
Lewis Drig Cc 
Reno County 
Pickrell Drig C 
Rice County 
Bennett & Roberts Drig C 
Harms-Burt Drig C 
Rupp-Ferguson Oi! C 
Rooks County 
Garvey Drig C 
iron Drig Co 
Transit Corp 


Rush County 

Bennett & Roberts Drig ( 
Russell County 

Shields Drig Co tr 
Saline County 

Greentand Drig C 
Sedgewick County 

Gabbert-Jones Drig ( 

Peak Drig Co Ir 


Seward County 
Bennett & Roberts D 
Moran Bros Ir 

Stafford County 
Garvey Drig C 
Lewis Drig C 
Shields Drig Co | 

Sumner County 
Beardmore Drig C 
Capitt Drig tr 
Herndon Drig ( 

Wichita County 
CKC DrigC 


Daviess County 

Henry Gwaltney [ 

Hupp & Hume 
Hopkins County 

Stouder Drig C 
McLean County 

Stouder Drig C 
Muhlenberg County 

Hupp & Hume 
Union County 

Big Seven Drig C 
Webster County 

Kendall-Davis Drig C 

Lohmann-Johnson Drig Co | 

Shulman Bros 

Temple Drig Co |! 

V-T Drig C 


Acadia Parish 


Faicon Seaboard Drig ( 


Glass k-Wils 
Grey Wolf Drig C 
Lamar Drig Cort 
Nicklos Drig C 
Owen Drig C 


nnyland Contr ( 


Total HP 
All Main Drawwork Ava 
Mud Make and ablet 


Pumps Model Drwwks 


Frnks 658 


Nat! 50 

Unit U-15 
Unit UIE 
Crdwil 

Unit U-15 
Unit U-15 
Unit U-15 
Wisn Giant 


adarr 


Crdwil £ 
Cr 


Wisr 
Emsco GB- If 


btne 


KENTUCKY 


LOUISIANA 
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Total HP 


4 


Rated 
Depth with 


” Pipe 


4,000 
500 


?,.500 
500 
500 

5.000 
OO 
OO 

500 


5.000 


Contractor's Name 


Allen Parish 
Crawford Drig ( 
Glasscock Wils 
Lake Charles Dri 
Owen Drig C 
Penrod Drig € 


Ascension Parish 
Dorris Ballew In 
M M Lindsey D 
Assumption Parish 
Gracey-Hellums ( 
W P Taylor Drig ¢ 
Beauregard Parish 
Penrod Drig ( 
The Power Rig D 
Bienville Parish 
A W Egglest 
Bossier Parish 
B-M Drig Co! 
Barnwell Drig C 
Milton Crow tn 
Penrod Drig ¢ 
Caddo Parish 
WC Allen Drig C 


Dudley C Bee 
Burnham & Rot 
Crow Drig & P 
Milton Crow | 


4 


B F Edington Drig 


Gary Orig C 
F E Hargrave 


Johnson Drig & 
Kendrick Br 
Penrod Drig ( 
Tex-Mex D 
Wheless D 
Caicasieu Parish 
Delta Drie ¢ 
A W Egglest 
MMI 
Mac Drig ( 
wen D 


Cameron Parish 


fp 


f 

Carnes W Weave 

C B Webster D 

Whe D 
Catahoula Parish 

Dorris B wil 


te [ 


Claiborne Parish 


& tx 


Concordia Parish 
( wD RF 

De Sota Parish 
Dudley C B 


$s 
( 


Brwstr N 
Nat! 55 

Beth S-45€ 
Unit U-15 





DEPENDABLE 


Power for drawworks is provided 


by Model 8107 GM Diesel Engine 


+ 


“OPERATED MORE THAN TWO YEARS 
WITH NO MAJOR REPAIRS.” 


That's how T. J. Johnson of Tyler, Texas, head of the Johnson Drillirig Com- 
pany, describes the new application of GM Diesel engines that powers the 
hard-working portable rig oon above. A Model 8107 GM Diesel Engine 
provides power for the Spencer-Harris Drawworks and a Model 12103 GM 
Diesel Engine operates the mud pump. This well, in the Tyler area, was drilled 
to 6300 feet with 3'%-inch drill pipe and eight drill collars. 


Stewart & Stevenson — Industrial Power & Supply Co. parts and service? 
“Most satisfactory,” says Mr. Johnson. 


And here are this contractor's ratings of other important factors: 
Performance — “Superior.” 


Dependability — “Engines are ready to deliver at any time called upon.” 
Power — ‘The two-cycle system gives fast, positive power at all times.” 


Dependable and economical power—the best in service —those are the 
characteristics of Stewart & Stevenson Services, Inc., and their dependable 
dealers, which have made the company the world’s largest distributor of 
diesel engines. 


Drilling is highly competitive today. The difference may be in your power 
and Stewart & Stevenson has the difference. 





Mud pump (C-150-B No- 
tional Ideal) is powered 
by Model 12103 Model 
GM Diesel. 


_—- 


Johnson Drilling Company Truck-mounted 
portable rig in the Tyler area. 


STEWART & STEVENSON 
SERVICES, Inc. 


Main Office 4516 Harrisburg Bivd., 
and Plant: Houston 11, Texas 
Phone CApitol 5-5341 
Branches: Corpus Christi, Dallas, 
Lubbock, San Juan, Odessa 
Representatives: San Antonio, Longview, 
Brownsville, Tyler, Pecos, 
Beaumont 
Export Office: Room 1405, 74 Trinity Place, 
New York, N. Y. 


We're proud of our record in meeting every power 
need for the nation’s leading drilling contractors 











ewe ee eee ee Ee ee wee eee ee 


| | 





Total HP Total HP Total HP Total HP 
All Main Drawworks Avail- Rated | All Main Drawworks Avail Rated 
Rig Type Mud Make and ableto Depth with | Rig Type Mud Make and ableto Depth with 
Contractor's Name No. Power Pumps Model Drwwks 4%” Pipe Contractor's Name No. Power Pumps Model Drwwks 4%” Pipe 





Franklin Parish | Plaquemines Parish 

Scooter’s Drig Serv ds! 300 Wisn Giant 300 4,500 Bateman Drig Co Bge 5 dsl-elec 900 Emsco EDA 54 1000 15,000 
Thrasher Drig Co Inc gas-btne 350 «= Unit U-15 600 8,500 Brewster-Bartie Drig Co inc 9 dsl “Oilwell” 96 1500 16,000 
Iberia Parish 12 dsl “Oilwell” 96 1500 16,000 
Clegg & Hunt ds! 18,000 Cliach Drig Co 1 Emsco GA-350 426 8,500 
Harry L Edwards Drig Co stm Alco BIW 12 15,000 Continental Drig Co 7 dsl Emsco GB-800 1200 14,000 
A W Eggleston Inc gas-btne Nati Ideal 60 9,800 Cron & Gracey Corp 2 Nat! 23-9-FEC 15,000 
Golden Meadow Well Serv ds! Beth 1013 15,000 3 dsl TIW CT-5 520 8,000 
Kilroy Drig Co 1 gas “Oilwell” 96 15.000 Buster Gardner Drig Co Inc 1 dsl Beth M-58 9,500 

5 

9 


Rowan Drig Co inc ds! Nati 100 14,000 Golden Meadow Well Serv ds! 125 Beth 450 10.000 
Shoreline Drig Co Inc 8 dsl Unit U-40 12,000 Win Hawkins Drig Co 2 gas-btne 300 «Unit U-15 485 9 000 
C B Webster Drig Co gas Emsco J-1250 15,000 | Penrod Drig Co 40 dsl 1095 12 
Wheless Drig Co gas-btne Wisn Titan 12,000 41 ds! 1000 12,000 
Iberville Parish 44 dsl-ele 1400 18.001 
Delta Drig Co gas-btne Emsco J-1000 13,000 | Prince Marine Drig & ExpCo 2 dsl “Oilwell” 96 = 1501 16,000 
Glasscock-Wilson Inc gas Nat! 80-B 12,500 | Producers Drig Co Inc 1 ds! Unit U-1220 2200 ©. 200005” 
Hawkins-Wilkins Prod Co stm Nat! 3410FE 15,000 Rebstock & Reeves Drig Co 1 dsl Wisn Sup Titan 1425 15 


Win Hawkins Drig Co Natl 3410FE 15,000 Rowan Drig Co Inc Bgel dsl-ele Emsco EDA = 2475 
Bge 21 dsl-ele Emsco ECA 1920 


<tiseee Paste Salt Dome Prod Co Bge3 dsl Nati 110 1000 
Delta Drig Co dsl Beth MC-950 15,000 
Shoreline Drig Co Inc Bge4 ds! Unit U-1220 1860 
gas-btne Emsco J-1100 15,000 | BeeS ds! Unit U-20 124¢ 
ds! Beth MC-950 15,000 - ; 
Southeastern Drig Corp 21-Bge 7 dsl ) Oilwell” 96 1600 
Glasscock-Wilson Inc gas Nat! 55 10,500 
C B Webster Drig Co Bge9 dsl Emsco J-1400 2206 
Grey Wolf Drig Co gas-btne Emsco GB-500 9,500 
Sunnyland Contr Co In stm Emsco ECB Pointe Coupes Parish 
Sunnyland Contr Co Inc 12 ds! 2 Ideco H-525 SC 1000 
detterson Davis Parish Richland Parish 
Bullard Drig Co Inc stm Natl 34-10FE Montgomery Drig Co gas-btne 22 Crdwil S 
Circle Drig Co Inc gas-btne Brwstr N-75 900 $t. Charles Parish 
gas-btne Brwstr'N-75 960 Bateman Drig Co dsi-ele Emsco UBLS 54-10 160( 
Clegg & Hunt stm Emsco 10 15,000 Reading & Bates Inc gas-btne Natt 100 1200 
Delta Drig Co gas-btne Nati 75 650 9,500 Nicklos Drig Co 6 stm Emsco 
Harry L Edwards Drig Co stm Nat! 23-10%FE 1000+ 16,000 St. James Parish 
7 stm Alco BIW 12 = 1000+ 15,000 Carnes W Weaver Drig Co 7? stm Unit U-117B 
Mac Drig Co stm Nati 23-9-FE 1000+ 20,000 Crawford Drig Co 2 stm Emsco ECA 
Nicklos Drig Co gas-btne Nat! 75 1000 12,000 St. John the Baptist Parish 
Owen Drig Co stm Ideco Big Gnt 15.000 Delta Drig Co gas-btne Nat! 100 
Prince Marine Drig & ExpCo 4 gas Emsco J-1100 1400+ 14,000 The Power Rig Drig Co gas-btne ideco 7-11 
Rowan Drig Co Inc Bge6 dsl-elec Emsco ED 2800 18,000 | St. Landry Parish 
Bge 14 dis-elec EmscoECA 2325 18,000 Crow Drig & Prod Co ds! Brwstr N 825 
Bge 18 stm Emsco ED 750 18.000 Douglas Drig Co 2 gas-btne Emsco GA-250T 250 
Wheless Drig Co 4 stm Emsco UBLS-54 1000+ = 12,000 | Lake Charles Drig Inc 2 gas-btne 2 Crdwil S 280 
Lafayette Parish , Pernie Bailey gas TIW CT-5 
Delta Drig Co stm Ideco Big Gat 1690 15,000 2 gas Unit U-40 
Falcon Seaboard Drig Co stm Alco BIW 12 17,000 St. Martin Parish 
Owen Drig Co stm Emsco 16,000 Clegg & Hunt stm Nat! 9-DMB 
Lafourche Parish Falcon Seaboard Drig Co 29 stm + Nat! 3410 
BB M Drig Co stm Emsco EC-54 18,000 Glasscock-Wilson In ) gas Nati 80-8 800 
Brewster-Bartle Drig Co Inc dsl “Orlwell” 96 16,000 | Howell & Howell 4 gas Unit U-15 
dst “Oilwell” 96 | Mac Drig Co 10 gas-btne Nat! 130 1301 
Circle Drig Co Inc gas-elec ideco Big Gnt 15,000 Norton Drig Co Bge 5 ds! Oilwell” 96 = 120% 
Clegg & Hunt stm Ideco Big Gnt 15,000 Southeastern Drig Corp 20-Bge6 ds! Oilwell” 96 =—1100 16,006 
Doc Drig Corp Blackie Carnes W Weaver Drig Co 3 gas-btne ) Oilwell’ 10,500 
Drig Co Inc Neva-Andre St. Mary Parish 
Drig Corp Bge DAN Beth 1013 1500 | Bilbo- Redding Drig Co Inc 10 stm Emsco UBLS-54 1000+ 1? 50% 
C G Glasscock Drig Co 2 Nat! 80-B i | Bullard Drig Co inc 2 stm + Emsco ECB 10004 16 006 
Gracey-Hellums Corp Bge 1 Nat! 34-10FE 1200 3 stm + Ideco Big Gant 1000+ 16,006 
Howell & Howell Emsco 696 | Circle Drig Co Inc Bge6 dsl-elec 2 Ideco E-2500 2750 20,006 
Unit U-15 Crown Rigs Inc 6 gas Beth MC-450 600 10,000 
Emsco 600 
Alco BIW DNT12 500 
Marine Drig Inc Emsco ECB 1000+ . 
tmsco EDA 1000+ 1S, WIN HAWKINS DRILLING CO. 
Emsco EDA 1600 
Emsco UBL54 1000+ | 
Nicklos Drlg Co Natl ‘000 | HAWKINS-WILKINS PRODUCTION CO. 
Norton Drig Co ds! 1400 = Emsco J-1250 1200 
Penrod Drig Co Brwstr N-12A , | Con of . 
ds!-elec - Emsco EDES SEVEN TOATY Es 
The Power Rig DrigCo = Bge 7 dsl 1200 Emsco GB-800 operating in Southern Louisiana 
C B Webster Drig Co 5 stm 1350 Nati FE-23-10% 1200+ 
Wheless Drig Co Bge ll gas-btne 1200 Emsco J-1250 1250 13,500 | Rigs available for 
LaSalle Parish } ; J : , 
Justiss-Mears Oil Co Inc 10 ds! 250 EmscoG-250 325  10,000/2%” onshore or offshore operations 
Lincoin Parish Call or write for further information 
Crow Greyhound Drig Co Inc ds! 600 Brwstr N-45M 600 7,000 
Delta Drig Co stm 750 Ideco Supr-Duty 1200 12,000 Ee aa pee eee 
B F Edington Drig Co Inc gas-gaso 150 Joy 250 2,500/2%" | HOU ST ON, T EXAS LAF AY E | | E, # A 
Johnson Drig & Serv Co dsl 200 Beth-Breeze 200 4,500 373 San Jacinto Bldg P. O. Box 28 
Gusstite Pesteh CApitol 8-7455 CEnter 4-1345 
Delta Drig Co gas-btne 1020 Emsco J-1100 1300 15,000 | 
H & S Drig Co gas-btne 1000 Wisn Titan 1000 12,000 


000 
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Total HP 

Avail- Rated 
able to Depth with 
Drwwks 4%” Pipe 


Total HP 

All Main Drawworks 
Mud Make and 
Pumps Model 


1000 
1300 
1975 


Total HP 

Avail Rated 
able to Depth with 
Drwwks 4%” Pipe 


Total HP 

All Main Drawworks 
Mud Make and 
Pumps Model 


Rig Type 
No. Power 


Rig Type 


No. Power Contractor's Name 


Contractor's Name 


Delta Drig Co 14 
Buster Gardner Drig Co Inc 


1000+ 
1455 
1455 


15,000 
16,000 
16,000 


Emsco UBLS 
Nati 130 
Nati 130 


stm 
ds! 
ds! 


1690 15,000 Wheless Drig Co 7 
15,000 Bge 8 
17,500 | 15 
12,000 Union Parish 
16,000 Monroe Drig Co inc 1 
12,000 Vermilion Parish 
17,000 Brewster-Bartle Drig Colnc 14 
17,000 Circle Drig Co Inc 5 
17,000 Comet Drig Co 1 
20,000 Crown Rigs Inc Bge 1 
18,000 Harry L Edwards Drig Co Bge 10 
18,000 Falcon Seaboard Drig Co l 
Bge 4 

C G Glasscock Drig Co 4 
Nicklos Drig Co ll 
Emsco 15 
Emsco 800 Stewart & Gouger Drig Co Bge 1 
Unit U-15 C B Webster Drig Co 7 
Webster Parish 

Butler -Johnson Inc 

Crow Greyhound Drig Co Inc 

Penrod Drig Co 


900 deco Big Gnt 
Beth Tornado 
Beth 1013 
Natl 75 

Nati 110 
Brwstr N-75 
Nati 110 

Nati 34-62 
Emsco J-1250 


stm 
2 dsl 
3 dsl 
5 dsl 
6 dsl 
BL McFarland Drig Corp § Bgel ds! 
Nicklos Drig Co 18 gas-btne 
Norton Drig Co Bge 3 

Bge 4 
Penrod Drig Co 45 
Rowan Drig Co Inc Bge 13 
Southeastern Drig Corp 14-Bge 1 
Wheless Drig Co Bge 9 

Bge 14 


C G Glasscock Drig Co 





260 Mati U-2 12,000 


stm 


ds! 
gas-btne 


Nat! 125 
Brwstr N-12 
Ideco Big Gnt 
Beth 1013 
Ideco PR-1050 
Emsco ECA 
Beth B-3661 
Nat! 125 

Natl 

Nati 80 

Nati 130 
Emsco ECA-10% 


16,000 
15,000 
16,000 
15,000 
Emsco FCA 16,000 
“Oilwell’ 96 
Nati 130 


Emsco J-1400 16,000 


Tensas Parish 
Arrow Drig Co 16 
Big Chief Drig Co 31 
Glenn Drig Co 2 
Jett Drig Co inc 105 
109 
112 


gas-btne 
pwr 
stm 


gas-elec 
gas 
ds! 

dsl 
gas-gaso 
ds! 
gas-btne 
ds! 

gas 


Brwstr N-75 
Brwstr N-7 


gas-btne 
ds! 

gas 

stm 

ds! 


Brwstr 35 
Emsco GA-500 
ideco M-750 
Wilson 


Montgomery Drig Co 


Pyburn Drig Co 


Williams Drig Co Inc 278 Wisn Mogul 


Terrebonne Parish 


Brewster -Bartle Drig Co Inc 5 MICHIGAN 
7 


“Oilwell” 
“Oilwell” 
“Oilwell” 
“Oilwell” 
Ideco 2500 
Beth 1013 


dsl 
ds! 
8 dsi 
ll dsl 
Clegg & Hunt 11 dsl-elec 
Continental Shelf Drig Corp Belle ds! 
Claire 
Continental Drig Co 6 
Cron & Gracey Corp 4 
Crown Rigs inc Bge 2 
Delta Drig Co 19 


Barry County 
Gordon Drig Co 
Cheboygan County 
Gordon Drig Co 
Crawford County 
Fen-Par Exp! Co Inc 
Union Rotary Corp 
Hillsdale County 
Union Rotary Corp 


Isabella County 


ds! Crdwil S 


“Oilwell” 64-B 


Failing 1500 
Emsco GB-500 Nat! 50 
“Oilwell” 96 
Beth MC-450 


Nat! 34-10-FE 


Nat! 50 


Nat! 50-A 


Doc Drig Corp Blackie 
Drig Co Inc Neva-Andre 


Drig Corp 


Bge DOC 
Bge NEVA 


Falcon Seaboard Drig Co 12 


Beth Tornado 
Beth 1013 
Alco BIW 12 


1500 
1500 


Gordon Drig Co 
Union Rotary Corp 


Kent County 
Gordon Drig Co 


Nati 50 


“Oilwell” 64 


Mason County 

Fen-Par Exp! Co Inc 
Newaygo County 

Bernhardt Drig Co 
Osceola County 

Gordon Drig Co 
St. Clair County 

Union Rotary Corp 
Tuscola County 

Gordon Drig Co 
Wayne County 

Eakle & Holder Drig Co 

Union Rotary Corp 


900 
1800 


Nati 75 
Unit U-12-20 
Alco BIW 12 


C G Glasscock Drig Co 14 
Gracey-Hellums Corp Bge 3 
Grey Wolf Drig Co 3 
Win Hawkins Drig Co 5 Ideco PR1050 
Kelly Drig Co Inc 1 ideco Jr Gnt 
2 “Oilwell” 96 
3 “Oilwell” 96 
Penrod Drig Co 33 gas-btne 
46 dsl-elec 
47 dsl-elec 
Bge6 gas-btne 
Bge 3 dsi-elec 
Bge 20 dsl 
Bge6 dsi-ele 


ds! 100 =“ Failing 1500 





ds! 300 = Failing 2500 


900 
1200 
1500 
1500 
1230 
1250 
1250 


ds! 600 Wisn Roadair 


dsl 475 Nati 50 
Emsco ECB 
Emsco EDA 
Emsco GB-500 
Emsco EDA 
Nat! 75 

Nati 23-9 1700 

“Oilwell 96 1600 

“Oilwell” 96 1700 | Adams County 

Nati FE-34-10 12004 Dorris Ballew Inc 

Nati FE-34-10 12004 Fortenbery Drig Co Inc 


gas-LPG 500 “Oilwell” 64-B 


The Power Rig Drig Co 
Rowan Drig Co Inc 400 


200 


Emsco G-300 
Nati 40 


ds! 
gas-LPG 


3455 
1300 
Shoreline Drig Co Inc 
Southeastern Drig Corp + 9-Bge2 dsl 
Carnes W Weaver Drig Co Bgel dsl 
C B Webster Drig Co 4 stm 

8 stm 


MISSISSIPPI 


760 
500 
500 
250 
300 
650 
320 
212 


Wisn Titan 
Ideco H-40 
Ideco H-30 
Emsco G-250 
Emsco G-250 
Emsco GA-300 
Crdwil S 
Ideco H-35-D 


dsl 


ds! 
dst 
gas 
gas 


Justiss-Mears Oil Co Inc 





Petersen Petroleum Corp 
Wilson Drig Co Inc 
Chickasaw County 
Dorris Ballew Inc 
Clarke County 
Dorris Ballew Inc 
Clay County 
Drig & Expl Co of Del Inc 
detterson Davis County 
Larco Drig Co 
Forrest County 
A W Williams Drig Co Inc 
Franklin County 
Eagle Drig & Dev Co 
Greene County 
Crow Drig & Prod Co 
Jett Drig Co Inc 
Hinds County 
Larco Drig Co 


—- WOOD & = & 


C. B. WEBSTER 
DRILLING CO. 


Nat! 125 
Wisn Titan 
Emsco GB-800 900 


Oilwell” 96 = 1600 





Joy 300 200 


Lafayette, La. 
1300 St. Mary St. 
CEnter 4-3406 


Houston, Tex. 
San Jacinto Bidg. 
CApitol 4-9346 


Unit U-15 600 


Brwstr N-10 
Nati 125 


1000 
1200 


Oilwell’ 96 =1000 











FOR FURTHER INFORMATION ON 
ADVERTISED PRODUCTS. SEE READER SERVICE 
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Total HP 

All Main Drawworks 
Mud Make and 
Pumps Model 


Total HP Total HP Total HP 
Avail- Rated All Main Drawworks Avail Rated 
able to Depth with Mud Make and ableto Depth with 


Contractor's Name Drwwks 4%” Pipe Contractor's Name Model Drwwks 4%” Pipe 


Pumps 


Jasper County 

Zach Brooks Drig Co 

Gulf Coast Drig & Explo Inc 
Jetterson County 

Gulf Coast Drig & Explo inc 

Jett Drig Co Inc 
Jones County 
Drig & Expl Co of Del Inc 

Marshall R Young Drig Co 
Lamar County 

Gulf Coast Drig & Explo Inc 
Lawrence County 

Marshall R Young Drig Co 
Lincoin County 

Marshall R Young Drig Co 


Pear! River County 
Crawford Drig Co 
Larco Drig Co 

Perry County 
Zach Brooks Drig Co 

Rankin County 
Arrow Drig Co 

Simpson County 
Jett Drig Co Inc 


Smith County 

Larco Drig Co 

Marshall R Young Drig Co 
Walthall County 

Gulf Coast Drig & Explo In 
Warren County 

Drig & Exp! Co of Del in 


Wayne County 
Drig & Expl Co of Del Inc 
Larco Drig Co 
Reading & Bates Inc 
Sunnyland Contr Co In 


Witkinson County 
Fortenbery Drig Co inc 
Sunnyland Contr Co Inc 
Yaroo County 
Gulf Coast Drig & Expl tn 
A W Wilhams Drig Co In 


Carbon County 
Hose-Austin Drig Corp 
Signal Drig & Expl inc 
True Orig Co 

Fallon County 
Zach Brooks Drig C 


Roden & McRae Drig Corr 


Rowan Drig Co Inc 
J D Sprecher 
Garfield County 
Will | Lewis Drig Co 
Glacier County 
Brinkerhoff Drig Co 
Oren Oil Corp 
Golden Valley County 
Signal Drig & Expl in 
McCone County 
Helmerich & Payne In 
Pondera County 
Grannell Drig Co 
Powder River County 
Anschutz Oi! Co Inc 
Roosevelt County 
Zach Brooks Drig Co 
Marvin S Ridgeway 
Rosebud County 
Fitzpatrick Drig Co Ine 


Hose Austin Drig Corp 


ds! 


gas-gaso 
gas-gaso 


gas-gaso 
dsl 
gas-btne 
ds! 
ds! 


dsi 
&4S-gaso 


ds! 


2600 
900 


900 


495 


MONTANA 


ds! 
gas-btne 
gas-gaso 


ds! 
dsl 
ds! 
dsi 
gas-btne 
ds! 


dsl 


gaso 


dsl 
ds! btne 


350 
200 
900 
1300 
840 
750 


1000 


Brwstr N-12 2600 
Nati 80-B 900 


Nat! 80-8 900 
400 


Emsco J-1100 
Nat! 34 


Nati T-32 800 


Wisn Titan 1122 


Nati 75 648 
Nat! 75 830 
Nati 34 

Wisn Titan 

Nat! 50-A 


“Oilwell” 9 
“Oilwell” 76 


Brwstr N-95 


Emsco 


1000 
1200 


“Oilwell” 96 1600 
Wisn Titan 1122 


Nati 110 1200 


Nat! 100 900 
Emsco J-1100 1050 


Emsco GB-800 900 
“Oilwell” 96 
Nati 75 1020 
ideco H-40 450 
Ideco H-750 


Wisn Giant 
Crdwii D 


Emsco GB-250T 
Nat! 80 
Unit U-40 


Brwstr N-7 
Brwstr N-75 
Emsco GB-800 
Emsco GB-800 
Nati 75 
Emsco A-550 


Oilwell” 76 


Nati 110 
Nati T-20 


Unit U-15 


Oilwell” 76 


Unit U-15 


Nat! 50-A 


Brwstr N-7 
Mayhew 1000 


Unit U-22 500 
Nati T-20 200 
Emsco GB-160T 250 
Unit U-15 550 
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18,000 
12,500 


12,500 
7,000 


15,000 
16,000 


Sheridan County 
Heimerich & Payne Inc 
J D Sprecher 

Teton County 
Anschutz Oil Co Inc 

Wibaux County 


Hewit-Gulick Drig Co 


Banner County 
Brinkerhoff Drig Co 
Garvey Drig Co 


Lewis Bros Inc 

Lohmann-johnson Drig Co Inc 

McDaniel Drig Co 
Cheyenne County 

Brack Drig Co Inc (Colo) 

Garvey Drig Co 

Don M Rounds Drig Co Inc 
Kimball County 

Herndon Drig Co 

Don Johnston Drig Co 

Miracle-Fifer Drig Co 

Strain Drig Co 
Richardsen County 

Nemaha Oi! Co 


Eureka County 
Colorado Wyoming Drig Ce 


Bernalillo County 
Taylor Exp! Co Inc 
Chaves County 
Donnell Drig Co 
J E Jones Drig Ce 
Eddy County 
Johann Drig Co 
Cari B King Drig Co of Tex 
Lee Drig Co 
Parker Drig Co 
Rowan Drig Co inc 
Urice Drig Co 
County 
Bickerstaff & Tibbets Drig C 
Brantly Drig Co in 
Cactus Drig Corp of Tex 


Ciark Dale Drig Co In 
Delta Drig C 

Denver Drig Corp 
Donnell Drig C 


Durham Drig Co In 


Gardner Bros Drig Co in 
Great Western Drig C 


Helmerich & Payne Inc 
Hissom Drig C 

Keating Drig Co 
Kerr-McGee Oi! Ind In 
Carl B King Drig Co of Tex 


Liano Drig Co 


Lowe Drig C 


McAlester Fuel Co 
BL McFarland | 


McQueen & Stout Drig Co 


gas 


dsi 
dsl 


850 
1000 


1000 


970 
970 


NEBRASKA 


ds! 
ds! 
dsl 
ds! 
ds! 
dsl 


ds! 
ds! 
dsl 


gas 
gas bine 
btne 

ds! 


dsl 


275 


NEVADA 


ds! 


300 


btne 


btne 
gas 


gas 
gas 
gas 


bine 
gas-bdtne 
gas 
gas-bine 
gas 
gas 
gas 
ds! 
gas-2 
gas 
gas 
gas 
gas 
gas gas 
gas 
gas-gas 
gas 
ds! 
gas 
gas 
gas 
gas 
gas 
gas 
gas 
bine gas 
bine gas 
gas 
gas 
LPG 


Oilwell” 76 = :1100 
Nati 80-B 1000 


Wisn Giant 00 


Nat! 50-A 
Nati 80 


Nati T-32 275 
Wisn Roadair 450 
Wisn Roadair 450 
Unit U-15 476 
Nati 50 480 
Ideco H-40 35 


254 
Wisn Mogul 42 450 
Nati 50 500 


Nati 50-A x 
Nat! 50 650 
Unit U-15 66( 
Unit U-15 600 


Frnks SAL 3000 37¢ 


Nat! 50-A 


Mayhew 


Ideco H-4/ 
Unit U-15 


Brwstr N-95 1300 
Nati 75 1000 
Nat! 75 

Nati L-125 1400 
Nat! 100 168( 
Wisn Super 145 


Emsco G-36 45 

Beth 450 1125 

Oilwell” 76 1050 

Oilwell” 96 105 

Brwstr N-75 

Beth M-58 

“Oilwell” 76 

Oilwell” 66 

Emsco J-750 

Nat! 100 

Crdwil EC 370 

Unit U-15 6x 

Unit U-20 1 300 

ideco 7-11 1450 

Nat! 100 1050 

Unit U-914A 1800 

Unit U-S14A 1125 

Orlwell” 96 1100 

Oilwell” 96 1100 

Orlwell” 76 110 

Emsco 500 600 
650 

Nat! 75 gi8 

Natl 10 1000 

Ovlwell 

Oilwell” 96 = 1200 

Nat! 100 105 

Unit U-15 

Nati 75 

Nati 125 

Nati 80 

Natl 125 

Wilson 

Emsco J-1100 1050 

Nat! 100 10 

Brwstr N75 

Nat! 100 

Crawl RI 


96-16 2100 


11,000 
12,000 


& 500 


8,000 
12,000 








Contractor's Name 


Makin Drig Co 


Moran Oil Prod & Drig Corp 


Nichols Drig Co 
Parker Drig Co 


Fred Pool Drig Co 
Rowan Drig Co Inc 
Schafer Drig Co 

Sharp Drig Co 

Warton Drig Co 

Western Drig Co Inc 
Western Serv Drig Co Inc 
S P Yates Drig Co 


McKinley County 
Carmack Drig Co 
Rie Arriba County 
D-K Drig Co 
Empire States Drig Corp 
Fleeger Drig inc 


Great Western Drig Co 
H B Lynn Drig Corp 


Nichols Drig Co 
Paul F Rutledge 


t 


Roosevelt County 

Great Western Drig Co! 
San Juan County 

Arapahoe Drig Co 

Brannon & Murray Drlg Co 


Brinkerhoff Drig Co 


Carroll Drig Co Inc 


Durham Drig Co tnc 
Empire States Drig Corp 


Exploration Drig Co 
Fleeger Drig Inc” 
Foree Drig Co 


Gardner Bros Drig Co Inc 


Great Western Drig Co 
Herndon Drig Co 
H B Lynn Drig Corp 


Miracle-Fifer Drig Co 
Moran Bros Inc 


Schafer Drig Co 
San Mique! County 
Sojourner Drig Corp 


Steuben County 
Delta Drig Co 


Billings County 
Helmerich & Payne inc 
Paul F Rutledge 


R-20 


Total HP 
All Main Drawworks 

Mud 
Pumps 


Rig Type 


Power 


975 
650 
975 
975 
700 
650 


gas-gaso 
gas-gaso 
gas-gaso 
gas-gaso 
gas-gaso 
gas-gaso 
gas-gaso 
gas-gaso 
gas-gaso 
gas-gaso 
gas 
gas 
gas 
gas 
gas 
gas 
gas 
gas 
gas 
gas 


1050 
450 
650 


btne 
ds! 
ds! 


gas 
gas 

dsl 

ds! 

ds! 
gas-gaso 
gas-btne 
gas-btne 
gas 
gas* 


gas-gaso 


gas-btne 
gas-LPG 
gas-LPG 
ds! 

ds! 

ds! 

ds! 

dsl 

gas 

gas 

gas 

gas 

dsi 
gas-btne 
gas-btne 
gas-btne 
gas-btne 
gas-btne 
gas-btne 
gas-gaso 
gas 
gas-btne 
gas-btne 
btne 
btne 
gas 

gas 
gas-gaso 


i 
eww n w 


wom 
e2owWwWnNWwnf K- OCOWOeFWwWNe nN BwWNnNe Oe 


00 
300 
300 
700 
550 
200 


btne 218 
NEW YORK* 


gas-btne 500 
NORTH DAKOTA 


29 «gas 950 


650 Beth M-450 


Total HP 
Avail- Rated 
Make and ableto Depth with 


Model Drwwks 4%” Pipe Contractor's Name 


13,000 
8,000 
13,000 


1300 
600 
1300 
1300 
700 
600 
1300 
1050 
400 
600 
800 
300 
1050 
700 
1000 


Bottineau County 
Calvert Drig Inc 
Cardinal Drig Co (Bismarck) 


Wisn Titan 
Wisn Giant 
Wisn Titan 
Wisn Titan 
Wisn Titan 
Wisn Giant 
Wisn Titan 
Wisn Titan 
Wisn Giant 
Wisn Giant 
Unit U-15 
Unit U-34 
Wisn Titan 
Nat! L-50 
Nat! 75 
Nat! L-100 
Nat! L-125 
Nat! 50 
“Oilwell” 76 
Nat! L-125 1400 
Nat! L-130 2000 
Wisn Giant 250 
Nat! 100 
Unit U-15 
Beth MC-950 
Nati 110 
Emsco 350 
Beth MC-650 
Unit U-34 
Unit U-15 


Penrod Drig Co 

Signal Drig & Expl inc 
Burke County 

Anschutz Oil Co 

Brinkerhoff Drig Co 


Cactus Drig Corp Ltd 


Calvert Drig Inc 


1400 
700 


Lohmann-Johnson Drig Co Inc 
M-H-O Drig Co 
Penrod Drig Co 


Signal Drig & Expl Inc 
Golden Valley County 
Carpenter-Trant Drig Co 
McKenzie County 
Anschutz Oi! Co In 
Brinkerhoff Drig C 
Helmerich & Payne In 
Gabe McCall Drig C 
Penrod Drig Co 
Rowan Drig Co In 
Paul F Rutledge 
} D Sprecher 
Renville County 
Anschutz Oi! Co Ir 
Signal Drig & Expl In 
Stark County 
RL Manning C 
Williams County 
Exploration Orig Co 


600 


Natl T-12 


Nat! 50 

Unit U-34 Trir 
Beth Twister 
Unit U-15 
Unit U-15 
Unit U-15 
Nat! 50 

Nati 50-A" 
Beth M-58 
Nat! 50 


Rowan Drig Co Inc 


Ashtabula County 

Union Rotary Corp 
Monroe County 

D J Branyan C 
Wayne County 

D B Lesh Drig C 


Unit U-20 


Wisn Mogul 
Emsco GA-350 
Brwstr N-4 
Nati T-20 

Nat! T-20 
Unit U-15 
Nat! 75 

Emsco 

Unit U-15 
Ideco H-35 
Crdwil L 

Unit U-15 
Beth 45-E 
Unit U-34 

Unit U-15 
Unit U-15 
Emsco GA-500 
Unit U-15 
Crdwit R 

Unit U-15 
Emsco G-450 
Nat! 50 

Nat! 50 

Unit U-15 
Unit U-34 | 
Emsco GB-350 
Emsco GA-350 
Unit U-34 


Alfalfa County 
Barrett Petroleum C 
Davon Drig Co 
Falcon Seaboard Drig Co 
Summit Drig Corp 
Viersen & Cochran 
Beaver County 
Arrow Drig Co 
Big Chief Drig Co 
Gabbert-Jones Drig Co 
Harper-Turner Drig Co 


Helmerich & Payne Inc 
Holm Drig Co 
Lynn Drig Co 
Midwestern Drillers Inc 


Nichols Drig Co 

Nye & Snell Drig Co 

Schafer Drig Co 

Unit Drig Co 

Webster Drig Co 
Beckham County 

Beckman Inc 

Big Chief Drig Co 

Helmerich & Payne Inc 

Parker Drig Co 
Bryan County 

Viersen & Cochran 
Caddo County 

Arrow Drig Co 

Big Chief Drig Co 
Bolin Oil Co & D H Bolin 


Unit U-15 


1100 
650 


Nat! 75-CA 


THE 


Rig Type 


No. Power 


“orn & © 


~~ NF NNN WOR @ 


gas-btne 
ds! 
ds! 
ds! 
ds! 
gas 


dsl 
ds! 


gas 
ds! 


ds! 
ds! 


ds! 


gas 
dsl 
gas 
gas 
dsl 
gas 
gas 
ds! 


gas 
ds! 


dsl 

gas 

gas 
gas-btne 
gas-btne 

OHIO 

gas-LPG 
ds! 


ds! 


Total HP 
All Main Drawworks 


Mud 
Pumps 


320 
320 
320 


650 
600 
1200 
1140 
975 
900 


220 
600 


320 


OKLAHOMA 


gas-gaso 
gas-LPG 
gas-btne 
ds! 
gas 


gas 

gas 

gas 

gas 

gas 

gas 

ds! 
gas-btne 
dsl 

ds! 
gas-btne 
ds! 
gas-gaso 
gas-btne 
gas-btne 


gas 
gas 
gas-btne 
gas 


gas 


Total HP 

Avail- Rated 
able to Depth with 
Drwwks 4%” Pipe 


Make and 
Model 


5,500 
5,500 
5,000 
3,000 
6,000 


Ideco H-35 330 
Emsco GB-250 320 
Nat! T-20 320 
Frnks 280 

385 
Ideco H-25 300 
Wisn Giant 280 
Nati 50-A 400 
Emsco GC-500 800 
Brwstr N-55 450 
Unit U-15 675 
ideco H-526 600 
Unit U-15 600 
Beth 810 1100 
Unit U-15 440 
Unit U-15 800 

130 

385 
Unit U-36-A 420 


Brwstr 900 12,000 
Brwstr N-7 
Emsco J-750 
Natl 55 

Nat! 80 


600 
800 
800 
1200 
1200 
1503 
925 
900 


10,000 
10,000 

9,000 
10,000 
10,000 
11,000 
12,000 

9,500 


Natl 75 
Beth M-450 
Emsco J-750 


Brwstr N-45 
Unit U-36-A 


Emsco 6-500 


Beth S-50 
Beth S-50 
Nat! 75 
Nati 125 


“Oilwell” 64 


Wichtex E-75 


Nati T-25 


Nat! 50 

Brwstr N-45 
Beth 450 

Frnks SAL 5000 
Nat! T-25 


Emsco 500 
Unit U-15 
Emsco 350 
Wisn Titan 
Nat! 50 
Emsco GB-500-82 7 
Wisn Roadair 
Nati 75 

Unit U-15 
Unit U-15 
Nat! 55 

Wisn M-46 
Unit U-40 
Unit U-15 
Unit U-15 


MIW P-42 
Nati 55 
“Oilwell” 96 
Emsco 750 


Nati 75 


Ideco 1000 
Nati 125 
Wisn Giant 
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The experience that Lee C. Moore 
engineers have gained by constantly 


working with oil operators 





throughout the free world is 
available to you . . . whatever 
your drilling structure needs, 
you can depend on Lee C. Moore 


for valuable assistance. 





LEE C. MOORE CORPORATION P. 0. Box 216 + Tulsa, Oklahoma + Dallas + Houston + Centralia 


* Odessa + New Orleans + Casper + Great Bend + Pittsburgh + Export Office: Room 624, International Bldg, 
630 Sth Avenue, New York 20, N. Y. + Foreign Licensed Mfr.: Oil Well Engineering Co., Ltd., Cheadle Heath, Stockport, England 
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Contractor's Name 


Heimerich & Payne Inc 

Howell & Howell 

G H Ray Well Serv 
Carter County 

Berry Drig Co 

Crowe Drig Co 

Cathne Dodson Drig Inc 

Fain- Porter Drig Corp 


Flournoy -Haston Drig Co inc 


Graves Drig Co 


Kingery Drig Co Inc 
Kirkpatrick Ol Co 
Ward S Merrick 
Nelson Drig Co 
Perkins Bros Drig Co 
Riceland Corp 


Sherin Drig Co 
Cimarron County 
Garvey Drig Co 
Latexo Drig Co Inc 
Lewis Drig Co 
Cleveland County 
An-Son Drig Co 
Big X Drig Co Inc 
Bryant-Hayward Drig Co 
Calvert Drig tn 
Davon Drig Co 
WN V Duncan Drig Co 


T T Eason Co Div Eason Oi! Co 


Fain-Porter Drig Corp 
Garr-Woolley Co 


Garvey Drig Co 

Goff Leeper Drig Co 
Harper-Turner Drig Co 
Holliman Drig Co 
Kirkpatrick Onl Co 
Nichols Drig Co 


Nuckolls- Bell Drig Co 

O'Rourke-McGirl Drig Co 

Sabre Drig Co 
Coal County 

Sherin Drig Co 

Tommy Ward Drig Co 
Comanche County 

Alan Drig Co 

R V Dillard Drig Co 
Cotton County 

R Benton Ross Inc 
Creek County 

Davon Drig Co 

Doak Drig Co 

Herring & Davis 

} & J Drig Co 

Scat Drig Co 


Ellis County 
Helmerich & Payne Inc 
Keating Drig Co 
J) S Montgomery 
Garfield County 
Hayward Drig Cc 
Helmerich & Payne Inc 
Lynn Drig Co 
Garvin County 
Big X Drig Co Inc 
Dearing Inc 


Cathine Dodson Drig inc 
N V Duncan Drig Co 
Flournoy-Haston Drig Co 
Garvey Drig Co 

General Drig Co 
Goff-Leeper Drig Co 
Goldsmith Drig Co 

Hap Drig Co 


R-22 


Rig 
No 


38 
9 


Vw ek wWwwee On = = w = a 


--—© 
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w 
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36 
15 


46 


neh - 


mw 


Type 


Power 


gas 
gas 


prop-gas 


gas 
dsi 
gas 
btne-gas 
gas 
gas 
gas 
gas-btne 
gas 
gas 
gas gas 


gas-btne 
ds! 


gas 
gas-gaso 
gas 
gas-btne 
gas-LPG 
gas 

gas 

gas 

gas 

gas 
gas-bine 
gas-btne 
ds! 

gas 

gas 

ds! 

gas 
gas-btne 
gas-btne 
dst 
gas-btne 
dsi 


gas-gaso 
gas-btne 


gas 
gas 


ds! 


gas-LPG 
btne gas 
gas-gaso 
gas btne 
ds! 
ds! 


gas 
gas-gas 
gas 


dsi-gas 
gas 
gas-btne 


gas-gaso 
gas-btne 
gas bine 
gas-btne 
gas 
gas 
gas-btne 
ds! 


gas 


gas 


Total HP 


All Main Drawworks Avail 


Mud 
Pumps 


950 
1600 


450 


450 
600 


285 


1000 


1100 
165 
500 


150 


675 


250 


275 
300 


Make and = able to 
Model Drwwks 

Nati 80 1100 
Emsco A-1500 2500 
Wilson 200 
Wisn Giant 500 
Nati T-12 175 
Beth S-45 220 
Emsco GA-250 400 
Unit U-34 200 
Frnks 4000-A 330 
Frnks 125 
Wilson 375 
Beth S-60 258 
Wisn Giant 

Unit U-34 400 
Beth S-60 370 
Brwstr N-95 

Brwstr N-75 

Nat! 55 150 


Wisn Giant 296 
Beth S-55 Twstr 370 


Crdwil 450 
Unit U-15 700 
Beth MC-450 150 
Unit U-15 700 
Unit U-15 600 
Brwstr N-7 750 
“Oilwell” 64-B 600 
Beth 450 600 
Nati 80-B 1000 


Emsco 6-B-500 750 
Emsco GB-500 600 
Emsco 500-GB 510 
Emsco 500-GC 510 


Unit U-15 640 
Brwstr N-4 350 
Nat! 50 

Emsco GB-800 1000 
Wisn Giant 504 
Nati 50-A 700 
Wisn Giant 450 
Ideco H-525 704 
Unit U-15 800 
Unit U-36 560 
Nat! 100 1050 
Unit U-35 426 
Wisn Mogul 145 
Wichtex 145 
Wilson 165 
Brwstr N-2 290 
Nat! T-20 250 
Mayhew 2000 100 
Beth S-45 450 
Emsco 300 

Wichtex R-6 


Emsco GB-500-52 700 


675 
Nat! 80 1100 
Wilson 125 
Emsco GB-500-52 700 
Nati! 50 675 
Nat! 55 150 
Nat! 50 
Nati 100 
Wisn Giant 
Unit U-15 675 
Nati 50 450 
Unit U-15 650 
Unit U-15 640 
Natl 
Umi U-15 450 
Nati 50 


Emsco GB-500 550 


Total HP 


Contractor's Name 


Heimerich & Payne Inc 
Holliman Drig Co 
Nelson Drig Co 

Nichols Drig Co 

Parker Drig Co 

Sherin Drig Co 


Viersen & Cochran 


Chester H Westfall Drig Co 
Grady County 

A & P Drig Co Inc 

Big Chief Drig Co 


Falcon Seaboard Drig Co 

Harper-Turner Drig Co 

Helmerich & Payne Inc 

Viersen & Cochran 

Dick Wegener Drig Contr 

Kidd Williams Drig Corp 
Grant County 

Barrett Petroleum Co 


Hap Drig Co 
Indian Drig Co 


Lohmann-Johnson Drig Co inc 


Tennant Drig Co 
Viersen & Cochran 


Webster Drig Co 

Harper County 
Arrow Drig Co 
Baker & Taylor Drig Co 
Barrett Petroleum Co 
Beckman Inc 
Bryant-Hayward Drig Co 
Calvert Drig Inc 


T T Eason Co Div Eason Oil Co 


R W Rine Drig Co 

Summit Drig Corp 

Vierson & Cochran 
Hughes County 

Poteet Wysor & Eckles Inc 

Smiley & Little Drig Co 
Kay County 

Badger Drillers Inc 

Glendale Drig Co 

Roy Lawrence Drig Co 

Dave Morgan Drig Co 

Target Drig Corp 
Kingfisher County 

Big Chief Drig Co 

Nuckolls- Bell Drig Co 
Lincein County 

Austin-Dunham Inc 

Barrett Petroleum Co 

Delaney Drig Co 


Frizzell Drig Co 
Lincoin Drig Cx 


Wm A Norton 
Patco Drig Contr 
Unit Drig Co 
Warren Drig Co 
Logan County 
Big Chief Drig Co 
Bodard Drig Co 
Calvert Drig Inc 
Folk Drig Co 
Glenn Gillespie & Sons 


Harper-Turner Drig Co 
Patco Drig Contr 
Warren Drig Co 

Love County 

Arrow Drig Co 

Falcon Seaboard Drig Co 


Flournoy-Haston Drig Co Inc 
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N&R ee ee we 


—wWwnrOne we = 


y= 


PETROLEUM 


All Main Drawworks Avail 


Total HP 
Type Mud 
Power Pumps 
gas 950 
gas 750 
gas 650 


gas-btne 1350 


gaS-gaso 500 
gaS-gaso 500 
gas 600 
gas 980 
gas-gaso 625 


gas-gaso-btne 500 


Make and able to 


Total HP 


Rated 
Depth with 


Model Drwwks 4%” Pipe 


Nat! 80 1100 
Wisn Atlas 950 
Unit U-15 650 
Nati 75-CA 1350 
Nati L-50 100 
Unit U-15 600 
Unit U-15 600 
Wisa Titan 650 
Emsco J-1000 975 
Unit U-15 700 


Emsco GB-500 500 


gas 1875 Emsco 1250 1815 
gas 1545 deco 1050 1515 
gas 2610 Nati 110 2610 
gas-btne 1100 ~=—s Unit: U-20 1200 
gas 125 Crdwil 

gas 1200 “Oilwell” 96 1500 
gas 1200 EmscoJ-1250 1590 
gas-dsl 1900 = Nat! 130 1900 
gas 775 ~=Wisn Atlas 1200 
ds! Unit U-10 350 
gas-gaso Brwstr N-7 750 
gas 300 «= Brwstr N-4 200 
ds! 220 IdecoH-35-S 350 
ds! 300 =Nati 32 550 
gas-btne 450 Frnks 6000 450 
gas 325 Emsco G-300 450 
gas 255 Nati T-25 225 
gas 325 Nati T-25 225 
gas-btne 450 Nati 50 450 
gas 860 Ideco 1000 

gas-btne 750 Emsco G-450 750 
gas-gasc Nati 50 450 
gas 150 MIW P-42 200 
gas 675 Nati 50 675 
ds! 350 Unit U-15 600 
gas 450 Emsco T-250 225 
gas-btne 520 Brwstr N-55 550 
gas Emsco 450 450 
gas 500 Nati 50 650 
gas-btne 225 Unit U-34 185 
gas 100 = Wilson 100 
ds! 280 Nat! T-32 320 
gas-gaso-btne 320 Unit U-10 330 
ds! 340 ~=s- Frnks Comet 254 
LPG-gas 350 = Natl T-32 320 
gas-btne 225 Unit U-34 195 
gas 160 JS&GSpad Spr 760 
ds! 300  Ideco H-40 352 
gas-btne 350 Frnks SAL-6000 570 
ds! Wisn Giant 300 
gas-btne 450 Unit U-15 450 
gas-btne 225 Unit U-34 225 
gas-gaso Wilson 600 
gas 250 Brwstr N-3 185 
gas 325 Nati T-25 290 
gas-btne 300 = Unit U-10 370 
dsl 300 «(Unit U-34 

gas-btne 290 «Unit U-34 300 
ds! ideco H-30S 320 
gas 450 JS&G Spad “Super” 450 
gas 225 Unit 185 
ds! 260 Ideco H-35 260 
ds! 200 Crdwii RL 200 
gas-ds! 360 Wisn Mogul 280 
gas 290 Unit U-34 290 
gas 450 Nati 50 

gas 450 Unit U-15 

gaso 350 ©Nati T-32 

gas 1260 Emsco 1250 
gas-btne Beth 950 1365 
gas-btne 1050 Beth 650 1155 
gas 600 Wisn Atias 750 





11,000 
10.000 
9,000 
11,000 
9,000 
8.000 
8,000 
10,500 
14,000 
10,400 


8,000 
16,000 
16,000 
18,000 
16,000 

4,000 
15,000 
18,000 


11,500 
9,500 
6,800 

10,900 
8,500 
8,500 
6,000 


7.000 
9,000 


5,500 


6,500 
4,500 
5,000 
4,000 
6,000 
4,500 
7,500 
9,000 
?,000 


14,000 
16,000 
16,000 
10,000 
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Total HP 
Avail 


Total HP 
All Main Drawworks 


Total HP 
All Main Drawworks 


Total HP 


Avail Rated Rated 


Contractor's Name 


Johnna Drig Co 
Kidd Williams Drig Corp 


Major County 
Perkins Bros Drig Co 
Summit Drig Corp 
Webster Drig Co 


Marshall County 
Nelson Drig Co 

McClain County 
A & P Drig Co Inc 
Fain-Porter Drig Corp 
Falcon Seaboard Drig Co 
Fleeger Drig Inc 
Flournoy-Haston Drig Co 
Goff-Leeper Drig Co 


Kerr-McGee Oi! Ind Inc 
Parker Drig Co 


Viersen & Cochran 
Chester H Westfall Drig Co 


Mcintesh County 
Reed Drig Co Inc 

Murray County 
Ricetand Corp 

Muskogee County 
Bechman Inc 

Noble County 
An-Son Drig Co 
Chambless-Rosen Drig Co 
Goe Drig Co 


The Novak Drig Co 
Patco Drig Contr 
Nowata County 
Overby Drig Co Inc 
Oktuskee County 
Riceland Corp 
Sabre Drig Co 
Oklahoma County 
CH &C Drig Co 
Davon Drig Co 
Harper-Turner Drig Co 
Lynn Drig Co 
Viersen & Cochran 
Ok mulgee County 
Glenn Gillespie & Sons 
Johnson - Bates Drig Co 
Osage County 
Doak Drig Co 
Falcon Seaboard Drig Co 
Glenn Gillespie & Sons 
John Heard & Co Inc 
indian Drig Co 
Jackson Drig Co 
Al Johnson Drig Co 
Mesker Drig Co 
The Novak Drig Co 
Overby Drig Co Inc 
Reed Drig Co 
Service Drig Co 


Triad Drig Co 
Pawnee County 
John Heard & Co Inc 
Herring & Davis 
Pete Morris Drig Co 
Payne County 
Dudley & Heath Drig Co 
Foster Drig Co 
Garr-Woolley Co 
Glenn Gillespie & Sons 
R L Horn & Sons Drig Co 
O’Rourke-McGirl Drig Co 
Sabre Drig Co 
Pontotoc County 
J G Cantrell Drig Co 
Don Clawson 
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Rig Type 
No. Power 


8 gas 
5 gas 
6 


gas-btne 
ds! 

gas-btne 
gas-btne 


gas 


gas-gaso-btne 
gas 

gas 

ds! 
gas-btne 
gas 

g2s 

gas 

gas 

gas 

gas 

gas 
gas-gaso 
gas-gaso 


gas-gaso 


gas 


gas 
gas-btne 
gas-btne 
dsi 
gas 
ds! 


dsi-btne 


gas 
gas-LPG 


gas 
gas-LPG 
gas 
gas-btne 
gas 


gas 
gas 


btne-gas 
gas-btne 
ds! 
gas-LPG 
btne 

gas 

btne 

gas 

gas 

btne 
gas-gaso 
dsl 

LPG 
gas-btne 


gas-LPG 
gas-gaso 
dsi-gas 


ds! 
ds! 
gas-btne 
dsl 
gas 
gas-btne 
dsl 


gaso 
gas-btne 


Pumps 


Make and 
Model 


able to Depth with 
Drwwks 4%” Pipe 


Brwstr N-75 
Wisn Atlas 
Wisn Titan 


900 
1000 


Beth 650 1200 
Emsco 450 480 
Emsco 500 150 
Beth 600 
Unit U-15 450 
Emsco G-450 

Wisn Titan 

Beth 650 

Wisn Roadair 

Nati 100 

Brwstr N-75 

Wisn Giant 

Nati 75 

Nat! L-100 

Nat! L-100 

Nati 55 

Nati 75-CA 

Unit U-15 

Unit U-15 


Unit U-34 
Brwstr N-75 
MIW P-42 


Beth Breeze 
Crdwil RL 
Wisn 
Carson 
Brwstr N-45 
Unit U-15 


Mayhew 1000 


Ideco H-25 
Brwstr N-3 


Unit U-15 
Brwstr N-4 
Nati 50 
Nati 50 
Nati T-16 


Unit U-34 
Unit U-34 


Nati T-20 

Unit U-34 

Frnks 658 TRD 

Nati T-12 

Ideco H-25 

Wisn Mogul 
Mayhew 

Joy 300 

Brwstr N-4 

Mayhew 2000 250 
Wilson 145 
Natl 

Crdwil Trirmt =125 
Beth S-45 250 


Brwstr N-4 212 
Joy 200-A 150 
Wisn Giant 550 


Crdwil S 320 
Nati T-16 265 
Emsco 300 280 
Wisn Mogul 280 
Brwstr N-3 165 
Unit U-10 450 
Unit U-34 300 


Emsco T-160 165 
Brwstr N-4 185 
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Contractor's Name 


Kingery Drig Co Inc 
Reed Drig Co Inc 
Pottawatomie County 
Davon Drig Co 
Harper-Turner Drig Co 
Holliman Drig Co 
Seminole County 
Austin Drig Co 
Garr-Woolley Co 
Johnson-Bates Drig Co 
Meico Drig Co 


R WIT Drig Co 
Reed Drig Co Inc 


Seran & Howard Drig Co 

Troup & Suttles inc 
Stephens County 

Beckman Inc 

Bryant-Hayward Diig Co 


Crowe Drig Co 
R A Davenport Drig Contr 
Holliman Drig Co 


Jennings Drig Co 
Nelson Drig Co 
Nichols Drig Co 


Parker Drig Co 


Perkins Bros Drig Co 

Star Drig Co 

Viersen & Cochran 

Tommy Ward Drig Co 

Dick Wegener Drig Contr 

Kidd Williams Drig Corp 
Texas County 

Holm Drig Co 

R W Rine Drig Co 

Service Drig Co 


Tommy Ward Drig Co 
Tulsa County 

Glenn Drig Co 

Mesker Drig Co 
Washington County 

Herring & Davis 

Overby Drig Co Inc 
Washita County 

Nichols Drig Co 

Sherin Drig Co 
Woods County 

Dudley & Heath Drig Co 

Unit Drig Co 
Woodward County 

Arrow Drig Co 

Nichols Drig Co 


Berks County 
C S Garber & Sons Inc 


Bucks County 
C S Garber & Sons in 


Clearfield County 
Delta Drig Co 


Fairman Drig Co 


Indiana County 
Lohmann-johnson Drig Co In 
Montgomery County 
C S Garber & Sons In 


Somerset County 
Delta Drig Co 


Rig 
No. 


Mud 
Pumps 


Type 
Power 


Make and 
Model 





3 


Nu eE& Om & wee NR 


12(wo) 


Ze 
~—-n~ ree nuvwne Ne eh 


own = 


ds! 210 
gas-gaso 


gas-LPG 
gas 
gas 


ds! 
gas-btne 
gas 
btne 
btne 
gas-LPG 
gas-gaso 
gas-gaso 
gas 
gas-gaso 


gas 


gas 

gas 
gas-btne 
gas 

gas 

gas 
btne-gas 
gas 
gas-btne 
gas-btne 
gas 
gas-elec 
gas-btne 


gas-bine 
LPG 
LPG 

gas 


gas 
gas 


gas-gaso 
dsi-btne 


gas-btne 
gas-gaso 500 
ds! 265 
ds! 700 


ds! 595 
gas-btne 650 


PENNSYLVANIA 


gas-gaso 
gas-gaso 


dsi 
dsi 
ds! 


ds! 
ds! 


350 
410 


Wilson 
Crdwii D 


Brwstr N-4 
Emsco G-300 
Unit U-15 


320 
500 


Unit U-34 300 
Emsco 350 

Unit U-34 300 
Brwstr N-35 185 
Brwstr N35 185 
Crdwil 

Unit U-34 

Nati T-12 

Beth 

Wilson 


MIW P-42 

Nati 50 

Brwstr N-75 

Wisn Super 38 
Wichtex R-4 

Unit U-15 

Unit U-15 

Unit U-15 

Wisn Giant 

Wisn Giant 

Wisn Giant 

Wisn Giant 

Nati L-75 

Nati L-34x10 

Unit U-15 

Wisn Super 165 
Nati 110 1530 
Beth 350 426 
Whind B-85 500 
Wisn Spr Titan 2100 


“Oilwell” 52T 300 
Unit U-15 600 
Unit U-15 

Unit U-34 

Brwstr N.35 


Crdwil S 
Joy 300 


Mayhew 2000 
Mayhew 2000 


1530 
600 


Nati 110 
Unit U-15 


Brwstr N-4 
Nat! 50-A 


Emsco 500 
Nat! 50-A 


Ingersoll 
Ingersoll 
Ingersoll 4 


Emsco GC -500 
Emsco G-500 
Unit U-15 
Beth M-58 
Oilwell” 66 


Ovlweil” 76 


Reich 


Ingersoll 


Unit U-15 


able to Depth with 
Drwwks 4%” Pipe 


4,500 
5,500 


6,500 
6,000 
),500 


250 


8,500 
8 500 
8 000 
10,000 
9,000 


10,000 





— 
ta 


d rrelioe 


Ta 
a STR 
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There’s a 


rated for your rig.. 


oT at 


From portable rigs to deep offshore installations, 
there’s a Continental-Emsco Slush Pump that will 
give you the volume-and-pressure range to meet 
your drilling requirements. A wide selection 

of liner sizes allows you to step-up pressures or 
volumes gradually ..or fast, as drilling 

conditions dictate. 


You'll find these pumps are big in performance, 
low-cost in operation, and that they give you more 
horsepower per pound than any other slush pump. 


A strong, rigid, lightweight power end is 

the result of Continental-Emsco’s Fabriform 
Construction, which uses steel plates and special 
shapes in place of a bulky, heavy, rough casting. 
This means lower transportation costs and 


easier field handling. 


Lubrication is automatic, since all running parts 
are flood lubricated by a positive-splash system. . 
troublesome lubrication and grease fittings 

are eliminated. 


Typical of the simplified maintenance features 

of these pumps is their patented “exposed” liner 
construction. Here packing leaks can be spotted 
immediately .. long before damage can be.. 

or has been . . done. 








.-for Shallow Drilling 
D-175 and D-300 


In the 175 and 300 horsepower range, 
these small pumps can produce the pres- 


sures and volumes to match the drilling 
range of all types of portable rigs . . and 
save on weight. 


.-for Medium-Deep Drilling 
DA-5SOO and D-700 


These pumps are designed for rigs in the 
600 to 1100 horsepower class. Here are 
pumps sized for medium-deep drilling. 
They are big in capacity ..lower in weight 
. . yet small enough to require a minimum 
amount of power. 











Distributed by 


aabeay eases MANUFACTURED BY 


TULSA, OKLAHOMA 


MID-CONTINENT 


SUPPLY COMPANY 


FORT WORTH, TEXAS 


CONTINENTAL-EMSCO 


Serving the Oil and Gas Industries 


EXPORT: Mid-Continent Supply Co., inc Worldwide 


45 Rockefeller Plaza, New York 20, N. Y. 





SP709 


In California 
CONTINENTAL-EMSCO 
COMPANY - 





Total HP 

Avail Rated 
able to Depth with 
Drwwks 4%” Pipe 


Total HP 

All Main Drawworks 
Mud Make and 
Pumps Model 


Total HP 

Avail Rated 

able to Depth with Rig 
Drwwks 4%” Pipe Contractor's Name 


Total HP 

All Main Drawworks 
Mud Make and 
Pumps Model 


Type 


Contractor's Name 


Westmoreland County 
Delta Drig Co 


Fali River County 
Branyan Drig Co l 


Anderson County 
Ace Drig Co 


Harry Bass Drig Co 
Halbert Drig Co 
LeCuno Oil Corp 
Trant Drig Co 
Andrews County 
Arrow Drig Co 1? 
Bickerstaff & Tibbets DrigCo 5 
Big West Drig Co 
Brantly Drig Co Inc 
C B Drig Co 
Cactus Orig Corp of Tex 


Capitan Drig Co 
M J Delaney Co 


The Denver Co 
Donnell Drig Co 


Fryer & Hanson Drig Co 
Great Western Drig Co 
Helmerich & Payne Inc 


Hewgley Drig Co 
Keating Drig Co 

Carl B King Drig of Tex 
King-Phillips tn 
Julkirk Corp 

Liano Drig Co 


_ 


ewwonswnn & 


McQueen & Stout Drig Co 
Mithoan Drig Co 

Moran Oil Prod & Drig Corp 
Parker Drig Co 


Penrod Drig Co 
Robinson Bros Drig Co 


Sharp Drig Co 


Western Serv Drig Co Inc 
Aransas County 

Layton Brown Drig Co 

J) & C Drig Co 
Archer County 

Akin & Dimock 

Fleeger Drig Inc 

Louis Pitcock Drig Co 


Bee 4 


R-G Drig Co 
Atascosa County 
Allen & Morris 
Armstrong & Horn Drig Co 
Buzzini Drig Co 


Sutton Drig Co 
Austin County 

Falcon Seaboard Drig Co 
Bandera County 

Pool & Gerlich Drig 
Bastrop County 

Bay City Drig Co In 
Baylor County 

Abb Drig Co 


R-26 


33° gas-btne 


624 


SOUTH DAKOTA 


dst 


gas-btne 
ds! 
ds! 


gas 
ds! 
gas-btne 
gas 

gas 
gas-btne 
gas-btne 
gas 
gas-btne 
gas-btne 
gas-btne 
gas 
gas-btne 
gas-btne 
btne 
gas-bine 
gas-btne 
g4s-gaso 
g4as-gaso 
gas 

gas 

ds! 
gas-gaso 
gas-gaso 
gas 
gas-btne 


gas-btne 
gas 
gas 
gas 
gas 
gas 
gas 
gas-bine 


ds! 
gas-btne 


ds! 
ds! 
gas-btne 
gas-btne 
gas gaso 


dsi 

ds! 
gas-btne 
gas-btne 
gas-gaso 
ds! 

gas 


gas-btne 


gas 


600 


Nati 50-A 


Fraks 6000 


Nati 50-A 
Emsco 6-500 
Emsco 

Wisn Torcaiw 
Wisn Mogul 4 
Ideco 


Emsco 1250 


450 


Frnks SAL-5000 320 


Unit U-20 
Nati 50 


900 
750 


Emsco GB-350 570 


Nati 110 
Nati 80-B 
Emsco G-450 
Emsco J-1250 
Beth 450 
Wisn Gat Rdr 
Nati T-20 
Beth MC-450 
Beth MC-950 
Beth S45E 
“Oilwell” 76 
Beth M-58 
Unit U-914B 
Unit U-914A 
“Oilwell” 96 
Nati 110 
Emsco J-750 


Nati 100 
Beth S-45E 
Nati 75 
Nati 100 
“Oilwell” 96 
Nati 75 
Crdwii RL 
Beth 450 
Unit U-15 
Nati L-100 
Nati L-100 
Nati L-100 
Nati L-100 


Brwstr N-75 
Brwstr N-55 
Brwstr N-45 
Beth MC-950 
Beth MC-450 
Beth MC-950 
Nat! 50 


“Oilwell” 96 
Emsco 500 


Beth S-55 
Frnks 
Beth S-55 
Beth S-45 
Wilson 


Nati 75 
Brwstr N-4 
Wisn Titan 
Wisn Atlas 
Whind B-85 
Unit U-34 


O:lwell” 66 


Wisn Mogul 


1575 


450 
1200 
850 
650 
300 
975 
1400 


1200 
1200 
1260 
1125 
1300 
1500 

975 
1150 
1000 


900 


800 
500 
450 
1350 
1200 
1350 
360 


1100 
600 
500 
600 
650 
900 

1210 
930 
125 
975 
300 


560 


165 


7,000 


10,000 /5” 
7,000 
13,000 
11,000 
2,500 
10,000 
5,000 
10,800 


3,500 


Meredith Drig Co 

W B Omohundro 
Bee County 

Allen & Morris 

Dan L Clark Drig Co 

Fitzpatrick Drig Co 

General Well Drig tn 

Gilmour Drig Co 

C G Glasscock Drig Co 

Hunt Drig Co Inc 

MIM Drig Corp 

Marvin S Ridgeway 


Borden County 
Cactus Drig Corp of Tex 
Empire Drig Co 
Falcon Seaboard Drig Co 
John Grappe Drig Co 
J E Jones Drig Co 
Chas E Long Jr Inc 
Rheay & Reynolds Drig Co 
Sharp Drig Co 
Warton Drig Co 
Bowie County 
H & S Drig Co 
Brazoria County 
Holmes Drig Co 
Hunt Drig Co Inc 
Mac Drig Co 
Neal Drig Co 
Robinson-Wehmeyer Drig Co 
Brooks County 
Flournoy Drig Co 
Longhorn Drig Corp 
Southland Drig Co 
Stice Drig Co 
Turnbull & Zoch Drig Co 
Well Drillers Inc 
Caldwell County 
Travis Drillers inc 
Calhoun County 
Big “6” Drig Co 
Bilbo-Redding Drig Co Inc 
Layton Brown Drig Co 
Coastal Marine Drig & Constr Co 
C G Glasscock Drig Co 
Callahan County 
Red River Drig Co 
Woodson Prod Co 


Carson County 
Cree Drig Co Inc 
Keating Drig Co 
Schafer Drig Co 


Cass County 
Butler -Johnson Inc 


Chambers County 
B & G Well Maintenance 
Bilbo- Redding Drig Co Inc 


Brewster-Bartle Drig Coinc 1 
CBS Workover Co 
Clegg & Hunt 
Columbia Drig Co 
Hill Drig Co 
Holmes Drig Co 


Bee 


Houston Oi! Well Serv Ce 
Kilroy Drig Co 
Meadows & Walker Drig Co 


Meredith & Co 
Southworth & Wood Inc 
Cherokee County 
Maxwell Herring Drig Corp 
LeCuno Oil Corp 
Clay County 
H O Grace Drig Cc 
Jennings Drig Co 
Jack L Story 


Bge | 
Bge 6 
Bge 7 


Power 


225 
450 


btne 
btne 


stm 500 
gas-btne 1025 
ds! 775 
pwr 

800 
gas 800 
stm 1000 + 
dsl 500 
gaso 

gaso 


gas 


300 
500 


gas-btne 
gas 
gas-btne 
gas-btne 1000 
gas 500 
ds! 250 
gas 350 
gas 900 
700 


1000 


750 


750 
gas-btne 450 
gas-btne 175 
gas-btne 450 
ds! 700 
btne-gas 496 
gas-btne 1125 
gas-gaso-btne 1140 
gas-btne 250 
ds! 550 
gas-LPG 1600 
stm 
ds!-btne 
dsl 


925 


ds! 
gas 
gas 


gas-btne 
gas-gaso 
gas-gaso 
gas-gaso 


gas-btne 


810 
1050 
550 

gas-btne 300 

stm 

ds! 600 

dsi-gas-btne 700 

gas-gaso 

gas-gaso 

ds! 

gas 

stm 

gas-btne 

gas-gaso 

gas-dsl 


gas 
gas-LPG 


btne 
btne-gas 
gas-btne 


Wisn Super 145 


Wisn Atlas 


Emsco H-46M 
Brwstr N-7 
Brwstr N 
Unit U-34 
Nati 50 

Unit U-15 
Emsco UBLS 750 
Frnks SA-4500 
Mayhew 1000 
Mayhew 600 


1200 


800 
700 
00 


600 


Unit U-15 
Unit U-15 
Unit U-15 

L C Moore 
“Oilwell” 66 
Emsco GA-500 
Nati 50 

Beth MC-450 
Emsco J-750 


10,000 /3%” 
7,000 
12,000 
12,000 


Brwstr N-95 


Emsco ECA 
Emsco H46M 
Nati 23-9-FED 
Emsco G-500 
Unit U-34 


Franks 
Unit U-15 
Brwstr N-7 
Unit U-15 
Wisn Titan 
Nat! 75 


Brwstr H-3 


Unit U-15 
Nati 110 


Ideco 800 
Nati 75 


Wichtex R-4 
Unit U-15 
Mayhew 3000 


Unit U-10 


Unit U-34 
Ideco H-35 


Brwstr N-45 
Brwstr N-4 


Nati 75 
Oilwell’ 
“Oilwell” 
Oilwell” 
ideco H-30D 
Emsco H-54 
“Oilwell” 76 
Unit U-35 
Beth ML-450 
Beth MC-450 
Wisn Titan 
ideco 7-11 
Alco BIW 12 
Oilwell” 76 
Oilwell” 96 
Crdwil TR-67 


Wisn Mogul 


Wisn Gat Radr 


Brwstr 
Wisn Giant 
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Contractor's Name 


Cochran County 
Hissom Drig Cc 


Western Drig Co tn 


Wes 
Coke County 
Dual Drig Co 


Tex Drig ¢ 


Empire Drig C 

McCutchen & Grahan 
Coleman County 

Dixon Drig Co 

Maxwell Drig Co 

Moore & Moore Drig Co 

Tex-Mex Drig C 
Colorado County 

Bilbo-Redding Drig Co | 


Buzzin Drig C 

Columbia Orig C 

Holmes Drig C 

Liberty Drig Corp 

Meadows & Walker Drig C 

Chet Whaley Well Serv C 
Cooke County 

Alan Drig C 

Brown & Martin Drig C 


Felderhoft Bros Drig ( 
Roy Guffey Drig C 


Gene McCutchir 
E W Moran Drig C 
Russell & Russell Drig & Prod ¢ 


Trachta Drig C 

Crane County 
Bickerstaff & Tibbets D 
Delta Drig C 
Durham Drig Co tn 
Gardner Bros Drig Co | 


Great Western Drig C 
Guadalupe Drig C 
Helmerich & Pay 
Johnn Drig C 
Keating Drig C 

Lee Drig C 


Milestone Drig C 
Parker Drig C 


Rowan Drig Co | 
Western Serv D 
Wes-Tex Drig 
Crockett County 
Bolin O11} Co & OH B 
Sam E Crump Drig ( 
Great Western Drig ¢ 
Hewgley Drig ( 
Johan Drig C 
Pool & Gerlich [ 
Frank Raiborn D 


Texita Ov C 


Crosby County 

Smith & Breyer 
Daliam County 

Rip C Underwood 
Dawson County 

Harry Bass Drig 


Kerr-McGee 0: | 
BL McFarland | 
Milhoan Drig ( 
Deaf Smith County 
Webster Drig C 
De Witt County 
Appell Petroleun 


js! 
gas 
gas 
bine 


ds!-gas 
btne-gas 
bine 


gas 


str 
stm 
gas-btne 
gas 
gas -gaso 
gas-btne 
gas-btne 
gas-gast 


gas 
btne 
btne 

Js 
gas-btne 
gas-btne 
gas 


gas 


Total HP 
All 


btne 


gas-gaso-btne 275 


875 
225 


350 
230 
150 
260 
430 
430 
275 
370 


Total HP 
Avail 
able to 
Drwwks 


Main Drawworks 
Mud 
Pumps 


Make and 
Model 


Unit U-34 
Beth S-60 


Crdwil O 
Emsco 500 
Crdwit O 
Crdwil B 


Beth S-55 
Beth M-58 
Unit U-15 
Wisn Spr Gat 


Nati T-20 
Brwstr N-4 
Unit U-34 
Emsco 250 


Emsco UBLS 54 
Nati 34-8! 
Wisn Gat 

Nati 75 

Beth MC-450 
Nat! 75 

Oilwell” 66 
Wisn Giant 


Wisn Mogul 
Wisn Giant 
Wilson 
Wisn Mogul 
Unit U-34 
Unit U-34 
Wisn Giant 
Nati 50 
Wisn Giant 
Wisn Mogu 
Wisn Mogul 
Wilsor 


Unit U-15 
Natl 106 

Unit U-15 
Nat! 75 

Unit U-15 
Unit U-15 
ideco M 100 
Natl 10 
Brwstr N-4 


Nat! 50 
Natl 5 
Ide H-5 
Nat! L-10 
Nati 75 
Natl 5 
Nat! 50-A 
Nat! 5 


Natl T-12 
Unit U-15 
Wisn Atlas 
Emsco GB-50¢ 
Unit U-15 
Emsco G-25 
Wisn Mog 
Emsco GA 
Bett 
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650 


260 
220 
210 
450 


1000 + 
1000+ 


12 


Rated 


Depth with 
4%” Pipe 


6,000 
6,500 
5,000 
9,000 
8,000 
% 000 


6,500 


6,500 
10,000 
8,000 
9,000 


5,000 
5,000/3 

5,000 

5,500 


12,500 
11,000 
10,000 
11,500 
10,000 
10,000 
10,500 
5,500 /3%" 


Contractor's Name 


Brewster -Bartie Drig Co In 4 gas 


Don L Clark Drig Ci 
Conroe Drig Co 
Harkins & Co 
Dimmit County 
Gilmour Drig ( 
Sutton Drig ( 


Duval County 
Chiles Drig C 
Davis & Bates In 
General Well Drig in 
J E Hither 
A J Kuenstler Drig ¢ 
Ector County 
BBM DrigC 


gas-btne 
gas-btne 


ds! 
dsl 
gas -bdine 
ds! 


4s 


Robert M Bass Drig Contr 


Beckman Inc 


1 (wo) 
élw 
11 (wo) 


Bickerstaff & Tibbets Drig C t 


Brantly Drig Co in 


C B Drig C 


Choya Drig Co In 
Davidson Drig Co In 


M J Delaney C 


Delta Drig C 
Donnell Drig C 
Exploration Drig ( 


Lloyd R French ¢ 


Gardner Bros Drig ( 


Ormand D 


Parker Dr 


Wart Drig ¢ 
Western Drig ( 
Fayette County 
Hamman Oi! & Ref 
Fisher County 
General Geophy 


Roy Guffey Drig ¢ 


Herb Expl C 

Norwood Drig ( 

Rhodes Drig ( 
Foard County 

E W Moran Dr 
Fort Bend County 

CBS Workover ( 


l 


tal HF 
Avail 
able t 


Total HP I 
All Main Drawwork 
Make and 


Model Diwwk 


O:lwell b 
Emsco GC-500 
Unit U-15 
Unit U-15 


Wisn Gat 


Brwstr N 4 
Biwstr N-4 
Alan 


ideco H-40-D 
Brwstr N-4 
Brwstr N-4 
Sullivan 300-A 
Wisn Giant 


Unit 30 

Wisn Gat R 
Unit U-15 
Beth S-50 
Unit U-34 
Unit U-15 
Emsco 500 
Ems 800 


Brwstr N 


180% 


adair 606 





Total HP Total HP Total HP Total HP 
All Main Drawworks Avail- Rated All Main Drawworks Avail- Rated 
Mud Make and abileto Depth with Rig Type Mud Make and ableto Depth with 
Contractor's Name Pumps Model Drwwks 4%” Pipe Contractor's Name No. Power Pumps Model Drwwks 4%” Pipe 


Freestone County Latexo Drig Co Inc 260 Brwstr N-4 260 5,000 
Ace Drig Co 680 Emsco G-500 500 7,500 | Murphy & McKernan 390 = Unit U-15 7,500 
Frie County Service Drig Co 320 Unit U-34 4,500 
Pegg Bros Drig Co gas-btne 145 Brwstr 145 4,500/3%" Brwstr N-4 4,500 
Gaines County Gregg County 
BB M Drig Co gas-btne 1100 Emsco GB-800 1050 Robert M Bass Drig Contr Wisn Giant 5,500 
gas-btne Emsco GB-500 650 Emsco UBLS | 12,500 
Harry Bass Drig Co gas 1200 Emsco 1200 12,000 Delta Drig Co Emsco UB 54 12,000 
Cactus Drig Corp of Tex 5 gas-btne 100 = Nati 75 100 10,000 Jackson Oil Co dsi 2 Spencer 6,000/3%” 
Coroco Drig Co gas-gasc 650 Oilwell” 96 900 15,000 Guadalupe County 
Davidson Drig Co Inc gas-btne 1000 EmscoJ-1250 1000 14,000 Bay City Drig Co Inc gas-btne Unit U-34 ) 5,000 
M J Delaney Co gas-btne Beth 450 750 11,000 Edgar Davis Drig Co gas-btne 650 Wisn Giant } 
Denver Drig Corp gas Nat! 50 550 8,500 Hansford County 
Drig & Expl Co of Del Inc gas-elec Nat! 34-10 1000 17,000 Arrow Drig Co gas 460 Emsco 350 
gas Wenr Mrhse 400 5,000 Baker & Taylor Drig Co ds! 800 Unit U-15 
Dual Drig Co gas Beth 450 600 11,000 dsi 800 Unit U-15 800 
Emsco GA250T 300 5,000 Beckman Inc 180 MIW P-42 175 
Beth 13,000 Graham-Michaelis Drig Co dsi 500 Unit U-15 500 
Unit U-15 100 8,000 Midwestern Drillers Inc ds! 370 =; Unit U-15 150 
Unit U-15 100 8,000 Moran Bros Inc gas 1050 Wisn Titan 1150 
Unit U-40 12,000 gas 700 ~=Wisn Giant 
Emsco GA-500 8,500 Reading & Bates Inc gas-btne 900 Nati 75 
Wisn Atlas "10,000 R W Rine Drig Co 4 dsl 620 Brwstr N-75 
Nati 75 11,000 Rowan Drig Co inc 0 gas-btne 1020 Beth 450 
gas Nat! 100 12,500 Urice Drig Co gas-btne 840 EmscoGA-500 840 
gas Natl 75 10,000 Hardin County 
gas-gaso Wisn Titan 12,500 Bilbo-Redding Drig Co inc gas-LPG 900 Beth 450 
Parker Drig Cu gas Nat! 75 11,000 Owen Drig Co dsl Nat! 50 
Triad Drig Co gas-btne Unit U-34 6,500 | Timberland Expi Co 2 gas-btne Oilwell” 7€ 
Galveston County Harris County 
Penrod Drig Cx gas-btne 10,000 | Bay City Drig Co In gas-btne Oilwell” 52-T 
dsi 14,000 Big “6” Drig Co gas-btne Crdwil Tirg 500 
stm 15,000 Comet Drig Co stm ideco Jr Gnt 
Garza County | Edwards & Bissett In 5 gas-btne ; Ideco H-40D 500 
Alan Drig Co gas Wisn Giant 8,000 Housh Drig Cc stm + Natl 1000+ 
Hewgley Drig Co ds! Emsco GA-500 8,500 2 stm 00+ Natl 1000+ 
McCutchen & Graham btne Wisn Spr Atlas 6 11,000 | stm 800+ Emsco UBLS 800+ 
Smith & Breyer gaso Cooper 3,000 | stm 600+ Emsco UBLS 600+ 
C D Turner Drig Co ds! Brwstr N-4 5,500 stm 600+ Emsco UBLS 600+ 
Wes-Tex Drig Co 5 btne 57 Unit U-15 1§ 9,500 } stm 600+ Emsco UBLS 600+ 
Glasscock County stm 600+ Emsco UBLS 600+ 
Tri-Service Drig Co gas “Oilwell” 76 , 10,000 gas 435 Unit U-34 30 
Goliad County 0 gas-btne 1100 Ideco H-750 906 
Falco Drig Co gas } Brwstr N-45 Houston O1i Well Serv Co gas-btne ideco M-10,000 855 
Field Drig Co ds! Beth Breeze Liberty Drig Corp 2 gas-btne 675 Unit U-15 
Harkins & Co gas-gaso Unit U-15 , Lusk Drig Co gas 600 Crdwil Trir 380 
J E Hillier ds! Ideco H-40 7,000 Mac Drig Co ) stm 500 Nati 34-26 5000 
Hunt Drig Co Inc 1 gas Brwstr N-7 513 Lubie Martin Drig Cc gas 300 Brwstr N-4 
gas Emsco GB-350 Miller Bros & Bowling 2 gas-btne 800 Emsco G-45 
Southiand Drig Co ds! Emsco GA-350 500 . Timberland Exp! Co gas-btne 800 Unit U-15 
Yarborough Drig Co ds! } Wilson 600 ( Triton Drig Co Inc 8 gas 800 Unit U-15 
2 gas Crdwil 200 W L B Drig Co gas-gaso-btne 350 Brwstr N-35 
Gray County Carnes W Weaver Drig C« gas-btne 465 Unit U-34 
Beckman Inc 18(wo) gas MIW P-42 200 10,000/2% Harrison County 
Drig & Expl Co of Del Inc 25 gas Frnks 137/33 DTDX 400 Barnwell Drig Co In ds! 800  Wisn Roadair 
Helmerich & Payne Inc 26 gas Emsco GB-500 700 ds! Brwstr N-45 
Hills & Hills Drig Co 1 gas-btne Emsco GB-350 LeCuno Oil Corp gas-LPG Wisn Titan 
Holt Bros Drig Co 2 gas-btne Ideco H-20 , Penrod Drig Co ds! 
J C Trahan Drig Contr In gas } Unit U-15 
Hartley County 
Wagner & Wyant Drig Co In Unit U-15 
Haskell County 
Tr: ° ‘ Ellis & Gray dsi Unit U-34 
Timberland Exploration Company Lamar H Moore DrigCo 2 bne Wisn Giant 
r Tex-Mex Drig Co ) gas Emsco GB-350 
Formerly Thomas & Billups Drig Co 2 btne Emsco 300 
’ . : eee . West Central Drig Cx ) gaso-btne 22 Wisn Giant 25 5.000 
Chessher, Sutton & Davis Drilling Co. Hemphill County , 
Baker & Taylor Drig C gas-btne Emsco G-500 9,500 
gas-btne Nati 11 15,000 


Operating Rotary Tools in the } gas-btne Natl 55 10,500 
; gas-btne Emsco G-50( 9,000 





John Grappe Drig Co 
O E Hall Drig Co 


Hewgley Drig Co 

Johnn Orig Co 

Cari B King Drig Co of Tex 
Lowe Drig Co 

Moran Oi! Prod & Drig Corp 
Norwood Drig Co 


wre we OWWwWNn oO 


wn 
= w& 


o™ oo 





’ ] 6 5 : Henderson County 

— way 

Gulf Coast Territory. 98 5 Detener @ 1. iiai — a ome 

Hidalgo County 

a arr Clark Fuel Prod C ds! Nati T-8-S ) 2,500 

HOUSTON, TEXAS Conroe Drig Co 2 gas-btne 7 Unit U-15 9,500 

, . Field Drig Co 2 dsl Unit U-15 9,000 

O69 S: acinto Bldg 

in Jacinto Bldg Fitzpatrick Drig Cc 1 stm Ideco 12,000 
gas Unit U-4C 10,000 

Frio Drig Inc gas-btne Brwstr N-55 8( 10,500 

Harrell Drig C gas } Unit U-15 00 8,500 

Holmes Drig C gas-gas Nati 110 1500 16,000 


B. M. SUTTON, General Manager —C/Apitol 8-8555 
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CASE® OILFIELD ENGINES 


' , 
: 
] 
' 


cut 
costs 
three 
ways 


J ob records prove that Case oilfield engines carry their 
rated loads for longer periods, with greater fuel economy, 
and lower maintenance cost than any other engines in their 
power class. In fact, many Case engines are still pumping 
efficiently after 10 years of continuous service without 
major overhaul. Here's why: 


1. Longer operating life 

Case engine-blocks are heavily ribbed, both inside and out, 
to give maximum strength and rigidity ... keep bearings in 
proper alignment ...and to prevent excessive wear under 
heavy loads. Dynamically balanced forged steel crank- 
shafts have big bearings on each side of each connecting 
rod for smooth, vibration-free operation. 


2. Greater fuel economy 

Exclusive Case spark-ignition ‘‘Powerdyne’’ and diesel 
“Powercel”’ combustion chambers provide complete, clean 
fuel combustion with uniform “push” on cylinders. Over- 
head valve design, combined with Case-built weather-sealed 
magneto and positive cooling also help save fuel. 


Cp... ‘mail for more fail 


CASE 


1ST IN QUALITY FOR OVER 100 YEARS 


One of the world’s leading manufacturers of carbureted and diesel engines 
earthmoving equipment + farm machinery 


and crawler tractors - 
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3. Easier maintenance 

Wet-type cylinder sleeves and multiple cylinder heads in 
sure quick, easy replacement after long service without 
moving engine from its base. Main bearing inserts can also 
be easily replaced without removing crankshaft 


CHOICE OF SIZES AND FUELS 
Dependable Case oilfield engines are available in the fol 
lowing sizes — for diesel, gasoline, natural gas, or LP gas 

® 600 Series — 106 Max. Int. HP @ 1800 RPM 

@ 400 Series— 70 Max. Int. HP @ 1800 RPM 
Smaller size engines are also available starting at 32 Max 
Int. HP. (Note: above figures are for gasoline-powered 
units; RPM's shown are max. recommended.) 

For new oilwell pumping installations, or for re-powering, 
you'll get more economical power with Case oilfield engines 
Remember, too, you can depend on fast parts service any 
where, any time — through a world-wide network of Case 
engine dealers and factory-owned branches — one near you 


J. 1. CASE CO. pepr. 1308, Racine, Wis., U.S.A 


C) Send literature on Case oilfield engines 
[] Send name of nearest Case engine deoler 


wheel 


FOR FURTHER INFORMATION ON R-29 


VERTISED PRODUCTS. SEE READER SERVICE CARD 





Total HP 
Avail Rated 
able to Depth with 


Total HP 
All Main Drawworks 
Mud Make and 


Total HP 
Avail 
able to 


Total HP 
All Main Drawworks 
Mud Make and 


Rated 


Depth with Type 


Contractor's Name 


Hugh Kirkpatrick Inc 


Rhodes & Hicks Drig Corp 
Stewart & Gouger Drig Co 
Turnbull & Zoch Drig Co 
Viking Drig Ce 


Well Drillers inc 


Hockley County 
Arrow Drig Co 
John Grappe Drig Co 
Great Western Drig Co 


Lowe Drig C« 

Robinson Bros Drig Co 
Hopkins County 

B G Byars Power Drig Co 

Delta Drig Co 
Howard County 

Bolin Of Co & OH Bohn 

Capitan Drig Co 

Travis Drirs Inc 

C D Turner Drig Co 
Hutchinson County 

Cree Drig Co inc 

} R McGill 

service Drig Co 


Wagner & Wyant Drig Co Inc 
dack County 
Bolin 9:11 Co & DH Bolin 
Jim Fish Drig C 
Ward Drig Cx 
Jackson County 
Harry T Bryant Drig Co Ltd 
Field Drig Co 
Liberty Drig Corp 
Jasper County 
Southland Drig C 
Jefterson County 
Admiral Drig Co Inc 
Clegg & Hunt 


Henderson Drig Corp 
Kilroy Drig C 
Meredith & Co 


dim Hogg County 
Falco Drig C 

dim Wells County 
Chiles Orig C 
General Well Drig In 


Gilmour Drig Co 

Chet Whaley Well Serv C 
dones County 

Black Drig C 

Cooper Urig C 

Dixon Drig C 

Drill Well Oil Co 

Fryer & Hanson Drig Co 

Hack Drig C 


Sojourner Drig Corg 

irish Drig Co In 
Kaufman County 

Walters Drig Co In 
Kenedy County 

Del Mar Drig Co 

Fitzpatrick Drig C 
Kent County 

Dugger & Herring Drig Co 
King County 

West Central Drig Co 
Kleberg County 

Conroe Drig Co 

Flournoy Drig Co 

Stewart & Gouger Drig C 
Knox County 

Abb Drig C« 


R-30 


gas 

gas 
gas-btne 
pwr 
gas-btne 
ds! 
gas-gaso 


Pumps 


696 
1080 
370 
1000 
850 
475 
500 


gas-gaso-btne 1821 


stm 


ds! 
gas bine 
ds! 
gas-gaso 
gas 
gas 


ds! 
gas-btne 


gas 
gas 
gas-btne 
btne 


gas-btne 
gas-gaso 
LPG 
LPG 

ds! 


gas 
gas 
btne 


gas btne 
ds! 
gas-btne 


gas-btne 


gas-LPG 
ds! 
dsl 
bine gas 
bine gas 
gas-btne 
gas 
gas gas 


1000 + 


1000 
450 


btne 


gas-gaso-btne 


gas 


ds! 
gas-btne 
ds! 
gas 


300 
425 
650 


800 


gas-gaso-btne 225 


ds! 

gas btne 
dsi-gas 
btne 
gas-btne 
btne 
btne 
btne 
btne 


gas 


stm 


gas 
gas-btne 
gaso-btne 
stm 
gas-btne 


pwr 


gas 


« 


600 


325 


Model 


Tiw5 112 
Nati 55-A 600 
Frnks 137 200 
Emsco GB-500 750 
Unit U-15 850 
Nati 50-A 500 
Unit U-15 600 
ideco 7-11 Spr 1446 
Aico BIW 12 ~=—:1690 


Emsco 1000 
Beth 

Unit U-15 
Unit U-40 
Nati 75 
Brwstr N-75 


Emsco G-300 
Unit U-15 


Beth S-50 
Emsco GC-500 
Nat! T-20 
Wisn Mogul 


Wisn Giant 
Emsco 
Unit U-34 
Unit U-34 
Unit U-34 


Wisn Super 
Wilson 
Wisn Giant 


Nati 50-A 
Nat! 100 


Crdwil O 


Crdwil O 
Wisn Titar 
Natl 75 
Nat! 50-A 
Nati 50-A 
Nat! B-80 
Brwstr N-45 
Emsco G-500 
Brwstr N-45 


Wisn Giant 


ideco H-40 
Beth 
Crdwil 
Unit U-15 
Wisn Giant 


Frnks 
Wisn Giant 
Nati T-12 
Wisn Super 
Unit U-34 
Unit U-15 


Unit U-34 
Wisn Mogul 


Mayhew 1000 


Aico BIW 12 
Beth Tornado 


Unit U-15 
Unit U-15 
Nati 34-10FE 
Wisn Giant 


Nati 110 


Wisn Super 


Drwwks 4%” Pipe 


8,000 
10,000 
5,500 
10,000 
9,500 
8,500 
9,000 
14,000 
15,000 


14,000 
8,500 
) 500 
10,000 
10,000 
10.000 


5,500 
8 000 


4,500 
10,000 
5,000 
4,500 


? 500 
15,000 
4 500 


15,000 


2,500 





Contractor's Name 
D-D Drig Co 
T V Gorman Drig Contr 
E W Moran Drig Co 
Smith & Breyer 

Lamb County 
Frisbie Drig C« 
Livermore Drig Co 


Western Drig Co Inc 


Lavaca County 
Admiral Drig Co inc 
Edwards & Bissett Inc 
Schimmel Drig Co 
Symons Drig Co 
W P Taylor Drig Co 
Liberty County 
Admiral Drig Co Inc 
B BM Drig Co 
Harry T Bryant Drig Co Ltd 
Edwards & Bissett Inc 
Houston Oil Well Serv Co 
Hunt Drig Co Inc 
Prince Marine Drig & Exp! Co 
Carnes W Weaver Drig Co 
Lipscomb County 
Cree Drig Co Inc 


Moran Bros Inc 
Rowan Drig Co Inc 


Triad Drig Co 
Webster Drig Co 
Live Oak County 
Field Drig C 
} & C Drig Co 
Longhorn Drig Corp 
Miller Bros & Bowling 
Stewart & Gouger Drig Co 
Loving County 
Calco Drig C 
Leatherwood Drig Co 
McQueen & Stout Drig Co 
Lubbock County 
Western Drig Co Inc 
Madison County 
Trant Drig C 
Marion County 
Butler-Johnson Inc 
Crow Greyhound Drig Co Inc 
Milton Crow Inc 
Glenn Drig Co 
Halbert Drig Co 
Tex-Mex Drig C 
Martin County 
B BM Drig Co 
Falcon Seaboard Drig C 
Sharp Drig C 
Matagorda County 
Bass Drig Co 


Bilbo-Redding Drig Co In 

Columbia Drig C« 

C G Glasscock Drig C 

Henderson Drig Corp 

Meadows & Walker Drig Co 

Miller Bros & Bowling 

Turnbull & Zoch Drig C 
McMullen County 

Allen & Morris 


Buzzini Drig Co 
Flournoy Drig Co 
Longhorn Drig Cort 
Pegg Bros Drig C 
Sutton Drig Co 
Midland County 
BBM DrigC 


Kewwwe ww 


Power 


btne 
ds! 

gas 
btne-dsl 


btne 
gas 
gas 
ds! 
btne 


ds! 
gas-btne 
ds! 
gas 
gas 


gas-LPG 
stm 
gas-btne 
gas-btne 
stm 
gas 
gas 
gas-btne 


gas-btne 
gas-btne 
gas 

gas 

gas-btne 
gas-btne 
gas-btne 
gas-btne 


ds! 

ds! 

stm 
gas-btne 
pwr 


ds! 


ds! 


gas-btne 
ds! 
gas 
ds! 
gas-btne 
gas 


gas-btne 
ds! 
gas 


gas-gas 
gas-gas 
stm 

ds! 

ds! 
gas-btne 
gas-btne 
gas-btne 


stm 


stm 
gas 

pwr 

stm 
gas-btne 
gas-btne 
gas-btne 
gas-btne 
ds! 


gas-btne 
gas -btne 
gas-bine 


Pumps 


145 
300 
300 
355 


Model Drwwks 4%” Pipe 


Wilson 2.500 
Wisn 38 Torcair 300 4,500 
Unit U-15 650 ? 500 
Spencer 355 4250 
Unit U-15 450 ° 
Wisn Titan 975 12,500 
Nati 75 680 10,000 

290 6,000 
Crdwit | 145 


8,000 /3 


Beth M-58 300 
Brwstr N-75 80K 

Wisn Gat Torcair 450 
Unit U-15 650 
Nat! 900 


Wisn Giant 350 
Emsco UBLS-54-10 
Tiw5 600 
Wisn Gnt Roadair 800 
Nat! 1000+ 
Beth MC-650 1200 
Oilwell” 66 900 
Oilwell” 


Unit U-15 
Unit U-40 
Emsco GA-50 
Wisn Titan 
Natl 75 

Nat! 75 

Beth M-58 


ideco 7-11 


Emsco 500 
Wisn 54 

Emsco H-40 
Emsco GC-500 
ideco 7-11 


Beth S-45E 
ideco 750 
Crdwil RL 


Nat! 10¢ 


Brwstr N-55 
Brwstr N-4 
Brwstr N-75 
Unit U-10 
Wisn Roadair 
Emsco GB-506 
Emsco GA-50t 
Beth 950 
Beth Tornad 


Unit U-15 
Unit U-15 
Emsco ECC 
Unit U-15 
Nat! 5¢ 
Nati 75 
Unit U-15 
Emsco G-30 
En 
Alco BIW 11 6 12,0005” 
Natl 50 400 8.500 5” 
Oilwell” 76 80 12.00% 
Emsco UBLS-54 1206 12,500 5” 
Tiw 150 0 
Brwstr N-45 320 6. 50K 
Unit U-15 675 9,000 

ll 

2 

Emsco GB-800 105( 
Nat! 50 
Beth M-58 
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Total HP Total HP 

All Main Drawworks Avail Rated 
Make and ableto Depth with 
Contractor's Name Power Pumps Model Drwwks 4%” Pipe 


Total HP Total HP 


All Main Drawworks Avail- Rated 
Make and ableto Depth with Rig Type Mud 
Orwwks 4%”% Pipe 


Type Mud 
Contractor's Name Power Pumps Model 


Big West Drig Co gas-btne 600 Wisn Titan 900 13,000 
Brantly Drig Co Inc gas 675 Beth 450 870 11,500 
Clark Dale Drig Co inc gas Nat! 50 600 8,500 
Delta Drig Co 3 gas-btne 900 Nat! 100 800 12,000 
Empire Drig Co gas 500 Brwstr N-75 975 12,000 
Exploration Drig Co dsl Nati 125 1350 16,000 
Falcon Seaboard Drig Cc gas-btne Beth 950 1600 18,000 
gas-btne Beth 950 1020 16,000 
gas-btne Unit U-15 600 7,500 
gas-gaso 840 «Unit U-914A =:1260 15,000 
ds! 495 Unit U-40 1200 10,000 
Helmerich & Payne Inc gas 1200 “Oilwell” 96 1100 14,000 
J E Jones Drig Co gas 1070 “Oilwell” 76 = 1035 12,000 
B L McFarland Inc gas 400 «=Crdwii RL 4,500 Gardner Bros Drig Co In gas-btne 
Norwood Drig Co gaso 650 Wilson 600 9,500 Great Western Drig Co gas-gaso 
Rowan Drig Co Inc 2 btne 1260 Nat! 100 14,000 gas 
Goal Tullous & Co 2 600 Emsco J-750 | ds!- elec 
Mitchel! County | Keating Drig Cx gas-gaso 
Lowe Drig Co 500 Unit U-15 Kerr-McGee Oi! Ind Inc gas ) Watt 75 
Montague County Parker Drig Co gas Nat! L-125 
Hale Bros Drig Co 2 Wisn Giant gas-elec Nati L-1OM%4FE 
Gene McCutchin Nati 50 Penrod Drig Co gas-btne 
E W Moran Drig Co Unit U-15 ? 2 dsl 
Orm Drig Co Unit U-15 Pool & Gerlich Drig > gas 260 Unit U-34 
Dwight M Ross Drig Co Wisn Atlas Rowan Drig Co Inc gas-btne 1300 Nati 125 
Ward Drig Co Wisn Titan gas-btne 1200 Nati 100 
Montgomery County 
Bilbo-Redding Drig Co Inc 


Panola County 
Delta Drig Co gas-btne Unit U-15 600 
South States Drig Co ds! Emsco GB-350 520 
Tex-Mex Drig Co stm 1000 
Wise Drig Account 2 dsl Beth MC-450 550 

Parker County 
Hunter Bros Wisn Roadair 00 

3 gas-btne Wisn Mogul 200 
Leatherwood Drig Co gas Crdwil 
R-G Drig Co 2 gas-gaso Wisn 650 

Pecos County 

Blount Drig Corp 


gas-btne 


Lioyd R French Co 
Great Western Drig Co 


Wisn Gat Rdair H 
Unit U-15 675 
Nat! 100 1050 
Wisn Gnt Rdmstr840 
Unit U-20 1600 
Unit U-1220 3001 


gas-btne 
gas-btne 


Potter County 
Urice Drig Co 
Reagan County 
Dual Drig Co gas 600 Wisn Giant 
Pool & Gerlich Drig gas 260 Nat! T-12 
Tri-Service Drig Co 2 gas 675 Oilwell’ 66 
Reeves County 
Hissom Drig C gas 400 «Unit U-34 
Western Serv Drig Co Inc ) gas-btne Nati 50 
Retugio County 
Flournoy Drig Co 
Burdette Graham Beth M-58 
Harkins & C gas-gasc Wisn Giant 
J & C Drig C 2 stm + Emsco H-46 
3 Beth 650 


ds! Whind 65 gas-btne 560 Wisn Giant 
gas-LPG Wisn Giant 
gas-LPG Unit U-34D 
gas-btne 900 Nati 75 
btne-gas Unit U-35 
gas-gaso Beth S-45 


Harry T Bryant Drig Co Ltd 
Foretich Drig Co Inc 
Mac Drig Co 
Moore County 
Cree Drig Co Inc 
Latexo Drig Co inc 
Morris County 
Gibson Drig Co 
Navarre County 
Smith & Breyer btne 
Stroube Drig Co btne 


Emsco 250 
Unit U-34 


gas-btne 
gas-btne 
gas-btne ideco HD-35 


gas-btne Wisn Mogul gas-btne 


Mayhew 


Mayhew gas-btne 


Nolan County 
C B Drig Co 
Choya Drig Co 
Coroco Drig Co 
M J Delaney Co 
Denver Drig Corp 
Empire Drig Co 
Roy Guffey Drig Co 
Highland Drig Co 
Layton & Newell Drig Co 
Lamar H Moore Drig Co 
Rhodes & Hicks Drig Corp 
St John Drig Co 
Sojourner Drig Corp 
Nueces County 
Appell Petroleum Corp 
Layton Brown Drig C 
Camden Drig Co 
Del Mar Drig Co 
C G Glasscock Drig Co 
Harkins & Co 
3 & C Drig Co 


Harold L Strader Drig Co Bge 40 


Viking Orig Co 
Ochiltree County 

Arrow Drig Cc 

Baker & Taylor Drig Co 

Cree Drig Co Inc 


Foree Drig Cc 

Keating Drig Co 

Rowan Drig Co Inc 

Wagner & Wyant Drig Co In 
Oldham County 

Lynn Drig Co 


Wagner & Wyant Drig Co In 
Orange County 

Timberland Expl C 
Pale Pinte County 

E & H Drig Co 


gas 
gas 
gas-gast 
gas-btne 
gas 

gas 
gas-btne 
gas 
gas-btne 
btne 
btne 

gas 

dsl 


gas gas 


2 dsl 


ds! 

gas-btne 
ds! 

gas-gaso 
gas-btne 
gas-btne 
gas-gaso 
gas-gaso 


gas 
ds! 
gas-btne 
gas-btne 
btne 
gas-gaso 
gas-btne 
ds! 


gas 
gas 
gas 


gas 


gas 


Emsco GB-350 
Emsco GB-500 
“Oilwell” 66 
Beth M-58 
Nat! 50 
Brwstr N-7 
Unit U-15 
Nati 50 

Unit U-15 
Unit U-15 
Nati T-32 
Wisn Gnt Rd 
Unit U-15 


Brwstr N-4 


Nat! T-32 
Wisn Gnt 
Nat! T-20 
Unit U-15 
Nat! 50 
450 Nati 50 


btne Brwstr N-4 


Unit U-10 


Emsco 500 
Unit U-15 
Emsco GA-500 
Unit U-15 
‘Oilwell 52-T 


Nati 75 
Unit U-15 


Nat! 75 
Nat! 75 
Unit U-15 


O:lwell 6 1050 


Unit U-15 550 
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11,500 
10,500 
9,000 


10,500 


7? 500 


Roberts County 
Schafer Drig Cc 
Webster Drig Cx 
Robertson County 
Bay City Drig Co Inc 
Runnets County 
Cooper Drig Co 
Johnn Drig Co 


Moore & Moore Drig Cc 

Lamar H Moore Drig Co 

Paine Drig Co 

Pool & Gerlich Drig 

Robinson Drig Co 

West Central Drig C 
Rusk County 

Gibson Drig Co 


F E Hargraves & Sons Drig C 

Maxwell Herring Drig Corp 

Ruhi Drig Co Inc 

South States Drig Co 

Tex-Mex Drig Co 

JC Trahan Drig Contr In 
Sabine County 

Maxwell Herring Drig Corp 
San Jacinte County 

Big “6” Drig Co 

Rowan Drig Co In 
San Patricio County 

Chiles Drig Co 

Davis & Bates Ir 

Frio Drig Inc 

Hunt Drig Co In 

Southland Drig Co 

Turnbull & Zoch Drig Co 
Schleicher County 

Great Western Drig ( 

Tucker Drig C 


gas gas 


gas btne 


gas bine 


gas-btne 
gas 

gas 
btne 
btne 
btne 

gas 

gas bine 


gaso-btne 


gas-btne 
gas btne 
gas btne 
ds! 


gas 


ds! 
gas bine 


gas 


ideco H.35 
Natl 10¢ 


Brwstr N-45 


Nati 50 

Unit U-15 
Unit U-15 
Unit U-34 
Crdwil RL 
Wisn Giant 
Nati T-20 
Crdwil S 
Wisn Roadair 


Wisn Mogul 42 
Wisn Giant 
Wisn Giant 
Brwstr N-A 
Wisn Gat Rdair 
Brwstr N 

Emsco GA-350 
Wisn Titar 
Unit U-15 


Wisn Gat Rdair 


Wisn Gat 
Nat 


Brwstr N 
Brwstr N 
Unit U-15 
Emsco GB.25 
Brwstr N55 
ide 





Total HP Total HP | Total HP Total HP 
All Main Drawworks Avail Rated All Main Drawworks Avail- Rated 
Rig Type Mud Makeand ableto Depth with Type Mud Make and ableto Depth with 
Contractor's Name No. Power Pumps Model Drwwks 4%” Pipe Contractor's Name Power Pumps Model Drwwks 4%” Pipe 





Scurry County Starr County 
Cactus Drig Corp of Tex gas-btne 675 Brwstr N-7 675 9,000 Clark Fuel Prod Co dsl 740 ~=©Wisa Gat 520 


Calico Drig Co gas-btne 225 Mayhew 3000 200 3,500 Dei Mar Drig Co ds! 400 Nati 50 762 
Dearing Inc gas-btne Wichtex 3,000 Turnbull & Zoch Drig Co gas-btne Ideco Rambler 630 
gas-btne Wilson 4,000 Stephens County 
Dual Drig Co gas Emsco GA-500 400 7,000 E & H Drig Co gas Unit U-34 225 
Genera! Geophysical Co ds! 500 7,500 | Edwards Drig Co gas-gaso Unit U-15 600 
Dave Harlin Orig Co btne - Beth 12,000/2%” Ewing Drig Co btne Emsco C-42 450 
Chas E Long Jr inc ds! Emsco GA-500 520 10,000/3%”" Red River Drig Co gas Wichtex R-4 140 
McQueen & Stout Drig Co LPG Crdwit RL 185 4,500 Taylor Exp! Co Inc gaso Mayhew 75 
Rhodes & Hicks Drig Corp btne 7 Crdwit S 185 4,500 gaso Mayhew 5 
Tri-Serwice Drig Co gas Nati T-20 370 5,800 btne Mayhew 
Shackelford County Sterling County 
Irish Drig Co Inc Wichtex R-5 4,000 Petroleum Drig Co ds! Wisn Gnt 600 
A F Knappenberger & Rheay & Reynolds Drig Co gas ‘ Nat! 75 1200 
7 
K & H Drig Co Emsco GA-500 7,000 | Stonewall County 
Low Drig Co Emsco 7,000 | 
Ace Drig Co 
Wines a08 | Edgar Davis Drig Co 
Wilson 2,000 . : 
Drillers Inc 
H F Pettigrew Drig Co Mayhew Prtble -- 
T F Hunter Estate 
Sojourner Orig Corp 2 dsl Unit U-15 5,000 
J & L Drig Co Ltd 
btne Nat! T-8-s 3,250 Moore & Moore Drig Co 
West Central Drig Co gaso-btne Crdwilt H 3,000 . 
W B Omohundro 
Sherman County St John Drig Co 
Cree Drig Co Inc gas-btne Wisn Giant 5.000 Wes-Tex Drig Co 


gas-btne Unit U-34 4,500 

Smith County Sutton County 

B G Byars Power Drig Co gas-btne Beth MC-450 77 11 000 Brannon & Murray Drig Co gas-LPG Brwstr N-55 = 550 
gas-btne Emsco GA-500 10 500 Great Western Drig Co dsl Wisn Gnt Rdmstr600 
gas-btne Wisn Rdr Grt 8.000 Rheay & Reynolds Drig Co gas Unit U-15 1200 
gas Wisn Gat Rdair 9,500 Taylor County 
gas Wisn Mogul 4,500 | Frank Caraway Drig Co btne-gas Beth S-50 
ds! Crdwit 0 6,500 Dixon Drig Co gas Nat! 50 
dsl Wisn Mogul 7,500/3%" H O Grace Drig Co btne 
dsl Spencer 6,000/3%" Hack Drig Co 2 btne Crdwil S 
gas-btne Emsco GB-500 9.000 btne Unit U-15 
gas Unit U-15 9.000 Herb Exp! Co gas-gaso Failing 1500 
stm 15,000 Irish Drig Co Inc btne Wichtex R-3 


gas Emsco G-500 500 
gas-btne Unit U-15 600 
ds! Unit U-15 600 
gas-btne 7 Wisn Roadair 700 
ds! Brwstr N-55 500 
btne Unit U-15 636 
btne Wisn Rdair 

gas Nat! 50 450 
bine Unit U-10 326 


— 


—N OD ee Oe = 


ra 
on 


Delta Drig Co 
Maxwell Herring Drig Corp 


Jackson Oi! Co 
Johnson Drig Co 


Liberty Drig Corp 
Tex-Mex Drig Co 
Trant Drig Co 


wn ene = wow 





‘GULF COAST DRILLING SPECIALISTS 


J. F. Burdett , F. E. Eischen 
President J F Special Representative 


deer. meme! . 
a a me 


ime 


W 


Date 
. ~ = Wesley Gotreaux 
T. J. Fraley “> ~~ Drilling 
Vice President — ~ . “ - Superintendent 


OPERATING SIX MODERN RIGS To Meet Your Needs 
ON LAND AND WATER IN THE GULF COAST AREA 


HARRY L. EDWARDS DRILLING COMPANY 


P.O. Box 6825 Phone GY 4-256] Houston 5, Texas 
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ADVERTISED PRODUCTS. SEE READER SERVICE CARD 





WHY GASKET IMMOBILE CONNECTIONS ... 


SSS ag a FLANGE 
a 4 Ss CONNECTIONS 
PIPE C 


ONNECTIONS 











BUT NEGLECT VALVE GATES AND SEATS? 


McEvoy Valves 





are Automatically 
Gasketed at the 
Gates & Seats 





It is common practice to gasket all 
screwed or flanged valve connections 
to insure tightness. But tightness is 
even more important between valve 
gates and seats where movement 
occurs. Leakage not evident from the 
outside, does exist around movable 
parts in some valves. McEvoy Valves 
eliminate internal leakage. 

The exclusive patented McEvoy self- 
sealing system automatically gaskets 
between gates and seats after every 
operation . .. stops leaks the instant 
they start. Only McEvoy Valves 


provide this outstanding assurance 
All valves 


are gasketed 
here 


of tightness and economy. 

Get the full story. Write today 
McEvoy Valves are for full information on McEvoy 
gasketed at gates Self-Sealing Valves. 


and seats 
Mi Evoy COMPANY 


OIL WELL EQUIPMENT 


Texas and Milby Streets @ P.O. Box 3127 
Houston 1, Texong 


THE PETROLEUM ENGINEER, March, 1958 1g OR FURTHER INFORMATION ON 


SEE READER ERV t AR 





( tractor's Name 


J E Miller Drig Conte 


Norman Drig Cor, 
Rheay & Reynolds Drig C 
Robinson Drig ¢ 


Wes lex Drig ( 
Woodson Prod 
Terrell County 
Choya Drig Co | 
Helmerich & Payne In 
Layton & Newell Dilg Co 
Terry County 
Hissom Drig ( 


5 bine 


Throckmorton County 
Edwards Drig ¢ 
H O Grace Drig € 
Hale Bros Drig ( 
A F Knappenberger & 
K & H Drig ( 
R-G Drig ( 


sheets & Walton Drig ( 
Tom Green County 
Petroleum Drig ( 
Tucker Drig ( 
Travis County 
Henderson Drig Corp 
Trinity County 
Wise Drig A 
Tyler County 
Carnes W Weaver Drig Co 
Upton County 
Blount Drig Cor, 
Choya Drig Co Ir 
( Drig ¢ 
Drig ( 
h & Payne In 
Julkirk Cory 
Car! B King Drig C 
Lowe Drig C 
BL McFarland Inc 


punt 


{ Tex 


Norwood Drig ¢ 

Penrod Drig ( 

Fred Pool Drig ¢ 

harp Drig C 

Triad Drig ¢ 

T service Drig C 

Wilbanks & Sutter Drig ¢ 
Val Verde County 

Hewgley Drig C 
Van Zandt County 

Robert M Bass D 
Victoria County 

Appell Petroleum ( 

Harkins & Co 

Mart AH 

Viking Drig ¢ 
Waller County 

CBS Workover C 
Ward County 

Delta Drig ¢ 

Gardner Br 


Imes OW Serv ( 


5 D lg Cc In 
Leatherwood Drig ¢ 

Lee Drig ¢ 

Chas E t 

M& Jin 

Urice Drig C 

Western Serv Drig Co In 
Washington County 

Bass Drig Co 
Wharton County 

W P Taylor Drig C 
Wheeler County 


Falcon Seaboard Drig ¢ 


R-34 


s. bine 


s-btne 


tal HP 
it Main 


Mud 
Pumps 


165 
00 
330 
300 
155 
180 
180 

44 


Avail 


able t 


Drawworks 
Make and 
Model 


Nati T-8-S 145 
Nati T-12 

Unit U-1 

Nati 50 

Crdwit EC 

Crdwil O¢ 

Unit U-15 

Brwstr N4 

Mayhew 5000 


Emsco J-1406 
Nat! 110 
Nati 75 


Emsco A-800 


Unit U-15 


Unit 34 


Wisn Mogul 
Wilson 
Wilsor 
Brwstr N-4 


Nat! 50 
Beth J-55 
Crdwil O 


Nat! 55 


Unit U-15 


Brwstr N 


Brwstr N-4 5 
Beth MC-650 9 
Beth 650 65( 
Wisn Titan 75 
Oilwel 4 1450 
Nati 50 606 
Nati 75 1000 
Nat! 100 
Brwstr N-75 
Brwstr N-55 
Wisn Gnt Rdair 600 
580 
Unit U-15 600 
Beth M-810 1200 
Beth 450 650 
Oilwell” 9€ 1350 
Unit U-40 105 


Wisn Mogu 
Wisn Giant 
Unit U-15 
Crdwil 
Natl 5 


Crdwil K 


Natl 5 
Nati T 
Nati T-3 
Nati T 
Beth S-55 
Unit U-10 
Crdwil RL 
GB-500 


Total HP 


Drwwks 


Rated 
Depth wit 
4%” Pipe 


3,400, 3 
4,000 
5,000 
?,000 

6,000 /3%" 

500 4” 
8.500 
5,500 

5,500 4” 


15.000 
15,000 
12.000 


11,000 


5,000 
6,900 
8 000 
5 000 


Rg O00 
9 506 
9 500 


11,000 


500 


& 500 


5,500 
12,000 
12,500 
13,500 
15.000 

8 000 
12,500 
12,500 
12,000 

000 
500 
000 

7,500 

2,000 

2,000 

>, 000 


0.000 


100 


000 
000 
500 

100 


500 


OO 

000 
000 
000 
000 
000 
500 
000 


0 


Contractor's Name 


Wichita County 
Bolin Oi! Co & DH Bolin 
Hale Bros Drig C 
Harvey Orig Co 


Hull Ov Co 
Lin-Mour Drig Co 
Meredith Drig C 

W B Omohundro 
Walters Drig Co Inc 


Wilbarger County 
Bolin Oil Co & D H Bolin 
Dublin- Kiel 
T V Gorman Drig Contr 
Gray Drig C 
B M Hester 
Jennings Drig Cx 
—E W Moran Drig Co 
Harold Shappell Drig Co 


Wilson County 
Pegg Bros Drig Co 
Sutton Drig Co 


Winkler County 
Arrow Drig Cc 
Harry Bass Drig Cx 
Robert M Bass Drig Contr 
Bickerstaff & Tibbets Drig C 
Blount Drig Corp 
Bolin Oi! Co & D H Bolin 
Calco Drig C 


Camden Drig Co 
Coroco Drig Co 
Danforth Drig Co 

Great Western Drig Cc 
King-Phillips Inc 
Layton & Newell Drig C 
Lowe Drig Cx 

B L McFarland Inc 
Triad Drig C 


Western Serv Drig Co Inc 


Wise County 
Admiral Drig Co In 
Bolin Oi! Co & DH Bolin 
Dugger & Herring Drig C 
Hamman Oi! & Ref Co 
John W Harris Oriz Co 


John Haseman In 


J W Hastings Drig C 
McCutchen & Graham 
E W Moran Drig C 
Paine Drig Co 


Thomas & Billups Drig C 
Trio Drig Co 


Waiters Drig Co Inc 


Wood County 
Robert M Bass Drig Contr 
Big Chief Drig C 
M J Delaney Co 


Gibson Drig C 
Yoakum County 

BBM DrigC 

Empire Drig C 


Frisbie Drig C 
Gardner Bros Drig C 
Great Western Drig Co 
B L McFarland In 
Tucker Drig C 
Western Drie Co In 


Rig 
No 


Total HP 
it Main 
Mud 
Pumps 


A 
Type 
Power 


ds! 

gas 
gas-btne 
gas-btne 
gas bine 
btne 
gas 
btne 
btne 


gasc 


gas 

LPG 

ds! 
gas-gaso 
btne 
btne-gas 
gas 

btne 


gas-btne 
gas-gast 


ds! 
gas 
gas-LPG 
gas 
gas-btne 
gas 
gas-btne 
gas-btne 
ds! 
gas- gas 
ds! 
gas-gaso 
ds! 
stm 
gas 
gas 
gas-btne 
ds! 
gas-btne 
ds! 


gas-gaso-btne 
gas 
gas-btne 
ds! 

gas 

gas 
gas-btne 
gas-btne 
gas-btne 
btne 

ds! 

btne 

dsl 

btne 

gas 
dsi-gas 
gas 

gas 

dsl 


gas-LPG 
gas 
str 
gas-btne 
gas-btne 


gas-btne 
ds! 

gas 
btne 
gas-btne 
gas 

gas 


gas 


300 
650 
240 

175 
622 
500 

150 
400 
500 

300 

1000 

250 


250 
350 
500 
340 
500 
500 
350 
150 
864 
255 
285 
500 
450 
IA 
52( 
520 
450 
450 


226 


450 
600 
400 
675 
750 
307 
1000 
600 
288 


Total HP 
Avail Rated 
able to Depth with 
Drwwks 4%" Pipe 


Drawworks 
Make and 
Model 


Wisn Giant 

Wisn Giant 
Wisn Mogul 
Wisn Giant 
Wisn Giant 
Wikr-NrR 

Wisn Mogul 
Wisn Giant 
Wisn Rdair 


Mayhew 1000 130 


Wisn Gat 500 
Wisn Mogul 190 
Wichtex R-3 200 
Wisn Gnt Rdair 450 
Nat! T-20 200 
Unit U-15 600 
Wisn Mogul 160 
Wichtex 145 


Wisn 1,500 


Emsco 1000 14,000 

Ems 

Brwstr N-45 

Brwstr N-4 

Unit U-34 175 

Nati T-12 185 

Emsco GB-250T 250 

Beth Breeze 206 

Nati T-20 306 

Wisn Spr Titan 900 

ideco H-30 350 

Unit U-914A 1260 

ideco H-40D 

Nat! 34-26-9 
Ison 

Crdwi! RL 

Nat! 5 

Beth S-45 

Beth 810 

Nati T-20 


1000 


4,500 

000 
6.000 
11,000 
4,0 0 


64-A 3 00s 
6.500 
8,500 
11,00 
6,500 
8 OC 
6,000 
3,500 
8 20U 

500 


500 


Oilwell 
Wisn Gant Rdair 
Unit U-15 
Brwstr N-75 
Hou Prtble 
Emsco GC-500 
Ideco H-35D 
Wisn Super 
Wisn Gat Rdair 
Unit U-15 

isn Giant 
Wisn Giant 00 
Wisn Giant 000 
Unit U-15 
Wisn Giant 
Crdwil 0 
Wisn Giant 
Nat! 50 
Mayhew 1006 


8 000 
8 00U 
8,500 
6,500 
6,500 


400 2% 


Wisn Giant 5,500 
Emsco 125 15,000 
Emsco UBLS 54 15,000 
Oilwell” 96 14,000 
Wisn Mogul 42 


5 00 


Emsco J-750 
Wisn Giant 
Brwstr N-4 
Brwstr N-7 
Nat! 100 
Unit U-15 
Brwstr N-95 
Ideco TC-60( 
Emsco 350 
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Contractor's Name 


Young County 
Anderson Drig C 
Boiin Oil Co & D H Bolir 
Jess P Cross Drig Cont 
Hamilton-Powell Urig Co | 
1 W Hastings Drig ¢ 
Norwood Drig ( 
W B Omohundr 
ney Drig ¢ 
Wes-Mor Drig in 


Zapata County 
Longhorn Drig C 


Carbon County 
Mountain States Drig Co In 


Garfield County 
Mountain States Drig Co In 
Grand County 
Exploration Drig C 
San Juan County 
Anschutz O:i Co In 
Arapahoe Drig C 


Basin Drig Cort 


Calvert Drig Inc 
Carmack Drig C 
D-K Drig C 

Exeter Drig C 
Exploration Drig Co 


Gardner Bros Drig Co | 
Great Western Drig C 


Hewit-Gulick Drig C 
R L Manning Co 


Moran Bros In 


Mountain States Drig ( 
George Noland Drig Co |! 
The Novak Drig C 
Rhodes Drig C 


R W Rine Drig C 


Paul F Rutledge 
Uintah County 

Delison Drig C 

Kerr-McGee Oi! | 


Benton County 
Miracle & Wooster 

Grays Harbor County 
Colorado Wyom 


Greenbrier County 
Gordon Drig ¢ 
Nichclas County 
Delta Drig C 
Randolph County 
Delta Drig ¢ 
Roane County 


Eakle & Holder D 


Albany County 
Dells Drig ¢ 


btne 
gas 
gas-bthe 
gas 
gas-dtne 
gas-gaso 
bine 
gas 
gas bine 


gas bine 


gas-btne 


UTAH 


gas-dsi 


gas-dsl 


gas-ds 


WYOMING 


Total HP 
All Main Drawworks Avail 
Mud 


Pumps 


9 
“é 


1000 
1400 


1000 


Total HP 
Rated 
Make and Depth with 


able te 
Model 4 


Drwwks 4%" Pipe 


4,000 
4,000 
4,500 3%” 
4,500 
5.000 
4,000 
4.500 35 
4,000 
6,800 
4,500/4” 


Wisn Mogul 

Wisn Mogul 190 
Wisn Mogul 230 
Wisn Mogul 

Wisn Torcair 20 
Wisn 175 
Brwstr N3 

Crdwil S 200 
Wisn Gant Rdaw 450 
Unit U-34 185 


“Oilwell” 76 1185 14,000 


Nati 80-B 
Nat! 125 


Emsco J-750 
Beth S-60 


Wisn Giant 
Nat! T-32 
Nati 50-A 
Unit U-15 
Unit U-15 
Ideco H-525 
Nat! T-32 
Nat! 50 
Nati 50-A 
Beth S-60 
Unit U-15 
Nat! 75-CA 
Nati 75 
Nati 50-A 
Unit U-15 
Unit U-15 
Emsco G-506 
Nat! 50-CA 
Emsco 45 
Emsco GA-35 
Nat! T-32 
Wisn Giant 
Wisn Giant 
Oilwell’ €6 
Unit U-15 
Nat! 50 
Emsco G-50 
Unit U-1 
Unit U-15 
Ems 350 
Brwstr N 
Brwstr N-75 
Beth C-5( 


Emsco GB-50¢ 
Nati 75 

Nat! 5 

Natl 

Unit U-15 
Nat! 50-A 
Emsco GB-50( 
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Contractor's Name 


Big Horn County 
A O Bullock Drig Ce 
Delta Drig Co 
Campbell County 
Anschutz Oil Co Inc 
Falcon Seaboard Drig Co btne 
Will | Lewis Drig Cx 
Reserve Drig Co Inc (Casper) 3 s LPG 
A L Schlarkjer 
Converse County 
Dyer Drig Co 
R L Manning Co 


Crook County 
True Drig Co 


Fremont County 
Carpenter-Trant Drig Co 
Kerr-McGee Oi! Ind Inc 
R L Manning Cc 2? btne 
btne 
George Noland Drig Co In 10 btne 
btne 
Roden & McRae Drig Corp 
Hot Springs County 
Arrow Dilg Cc 
Delison Drig C 
Dyer Drig C 
Johnson County 
Roden & McRae Drig Corp 
Lincoin County 
Kerr-McGee Oi! Ind In 
R L Manning Co 
Natrona County 
Big Horn Drig Co In 


Bueno Drig C 

A O Bullock Drig C 
Carpenter-Trant Drig Co 
Roden & McRae Drig Corp 
} D Sprecher 

Taylor Exp! Co In 


True Drig C 
Niobrara County 

George Noland Drig Co | 

Olds & Wrather Drig ( 
Park County 

Mountain States Drig Co | 

Roden & McRae Drig Cor, 
Platte County 

Morrison Drig Co inc (Wy 
Sublette County 

Delta Drig Co 

Fitzpatrick Drig Co In 
Sweetwater County 

Brack Drig Co Inc (Colo) 

Carpenter-Trant Drig ¢ 

Delta Drig C 

Falcon Seaboard Drig C 

Fitzpatrick Drig Co | 

Nye & Snell Drig C 


Washakie County 
Clark Drig C 
Don Johnston D 
R L Manning ( 


Mountain States Drig Co In 

George Noland D f 
Weston County 

Anschutz O:! Co | 

Dyer Drig C 

Olds & Wrather Drig ¢ 


Total HP 
Avail 
able t 


Drwwk 


Total HP 

All Main Drawworks 
Mud Make and 

Model 


Pumps 


Wichtex R5 
Frnks SAL-6000 600 


Brwstr N-55 
Unit U-15 
Unit U-20 
Nati 50 

Wisn Gat Rdar 


Oilwell” 64-B 480 
Emsco G-500 5 
Emsco GB-250 34 


Emsco GA-25( 
Emsco H-4€ 
Beth Twstr 
Nati 50 


Wisn Giant 

Nati 75 

Emsco 300 

Emsco J-1000 
Emsco PDM-36 44 
Unit U-15 

Emsco GA-250-T 


Wisn 
Emsco GB-506 


Failing 66 


Emsco GA-350 


Nat! 100 


Ems G-500 


Brwstr N-4 
Emsco GB-250 
Nati T-20 
Crdwil S 
Franks 
Frnks Ro 


ket TD 44 
Brwstr N.45 
Mayhew 

Fatling 

Fashing 


Natl 
Ems GA. 300 


Nati 75 
Unit U-15 





Contractor's Name 


Marion County 
Harry L Cullet 


Talladega County 
Harry L Cullet 


Mohave County 
Aldridge & Stroud Inc 


Ouachita County 
H F Hatcher & Son 


Ventura County 
United Drig Co 


Cheyenne County 

Signal Orlheid Serv 
Morgan County 

Signal Oilfield Serv 
Routt County 

Western Drig Co Inc 


Weld County 
Signal Oilfield Serv 


Christian County 
LaMac Oil Co 


C W Strotman Drig Co 


VS &S Drig Co 
Clay County 

Shulman Bros 

C W Strotman Drig Co 
Coles County 

Cummins Drig Co 
Crawtord County 

W L Dither 
Fayette County 

Cummins Drig Co 


Franklin County 

CE Brehn 
Gallatin County 

VS &S Drig Co 
Hamilton County 

C W Strotman Drig Co 
Jasper County 

) W Rudy 
Lawrence County 

W L Dither 

Payne Bros Drig Co 
Marion County 

CE Brehn 


Perrine & Perrine Drig Contr 


Graham Powell 
Richland County 

Don Slape Drig Co 
Webash County 

Payne Bros Drig Co 


Dubois County 

Highland Oil Co 
Gibson County 

Highland Oil Co 
Jennings County 

Payne Bros Drig Co 
Posey County 

Princeton Mining Co 

South State Drig 


Dallas County 
Kirby Oil Ind 


R-36 


U. S. Contract CABLE TOOL Drilling Rigs 


Rig 


HP of 
Type Driving 
Power Engine 


ALABAMA 


gas-gaso-bine 125 
gas-gaso-btne 250 


gas-gaso-btne 150 
ARIZONA 


145 
LPG 145 


ARKANSAS 


gas-gaso-btne 140 
CALIFORNIA 


gas 
COLORADO 


ds! 
gas-btne 


btne 
ds! 


ds! 
ILLINOIS 

dsi 

gas 

gas 

gas 

gas 


gas-gaso 
gas 


gas-gaso 
gas 
gas-gaso 
gas-gaso 
gas-gaso 
gas-gaso 
gas-gaso 
btne 


gas 


gas 


ds! 
INDIANA 


gas-gaso 


Top of Workover 

Bottom and 
Drig Cleanout 
Cap. Depth Cap 


Rig Make 
and Model 


Crdwil H 
Special 


Star Spdr 


B Erie 60-1 
Wichita 61 


Crdwil KL-225 
Keystone A-50 


Crdwil RL 
Frnks Rocket 


B Erie 48-1 
B Erie 48-L 


Crdwil RI 


Wisn Giant 
B Erie 24-1 
Crdwil 
Crdwil 
Wichtex 


Crdwil 
Crdwil K 


B Erie 28-L 
B Erie 60-L 
B Erie 24-1 
B Erie 24-L 
B Erie 60-L 
B Erie 60-L 
B Erie 28-L 
Crdwil K 
Cooper 

B Erie 36 


Crdwil K 


B Erie 60 
B Erie 36 


Crdwil K 
B Erie 36 
B Erie 36 
Crdwil K 


B Erie 36 


B Erie 24 
B Erie 28-L 
B Erie 36-L 


Crdwii MO 
Crawil R 


B Erie 28-L 


Contractor's Name 


Barber County 

Mobile Drig Co 

Patton Drig Co Inc 
Barton County 

Signal Oilfield Serv 
Butler County 

Rex & Morris Drig Co 
Cowley County 

Carter Drig Co 


SeRoBee Drig Co Inc 
Ek County 

R L Horn & Sons Drig Co 
Eltis County 

K Smith Cable Tools 
Gove County 

Signal Oilfield Serv 
Graham County 

Signal Oilfield Serv 
Kiowa County 

Graham Michaelis Drig Co 
Marion County 

Strait Drig inc 
McPherson County 

SeRoBee Drig Co Inc 

Shields Oi! Producers 
Meade County 

Dunnam & Wyant Drig Co 

Graham-Michaelis Drig Co 


Montgomery County 

Veeder Supply & Dev Co 
Morton County 

Graham-Michaelis Drig Co 
Rooks County 

Mobile Drig Co 
Russell Cour‘y 

Shields Oi! Producers 
Sedgwick County 

Carter Drig Co 

Mobile Drig Co 


Paul Septer Drig Co 
Stafford County 

Mobile Drig Co 

Signal Oilfield Serv 


Hopkins County 
Riley and Gammon 
County 
Jack and H P Read 


Ohio County 

South State Drig 
Unien County 

Riley and Gammon 
Webster County 


Shulman Bros 


Red River Parish 
Jack L Story 


Bay County 
Muskegon Development Co 


Gladwin County 
Muskegon Development Co 
Union Rotary Corp 

Gratiot County 
McClure Oil Co 

Hillsdale County 
McClure Oil Co 
Union Rotary Corp 

Isabella County 
Union Rotary Corp 

Missaukee County 
Union Rotary Corp 


Top to Workover 

Bottom and 
Driving Orig Cleanout Rig Make 
Engine Cap. Depth Cap. and Model 


Rig Type 
No. Power 


KANSAS 
gas - Crdwit 
gas Crdwil 
ds! Crdwil RL 
ds! B Erie 36-L 
LPG Wikr-Nr S-43 
LPG Wisn Mogul 

Crdwil RL 

ds! Star 72 
gas-prop Wikr-Nr 
gas Crdwil RL 
ds! Crdwil RL 
dsl Crdwil RL 


gas B Erie 36-L 


Crdwil RL 
B Erie 48-L 


Crdwil RL 
Crdwil 
Crdwil 

B Erie 

B Erie 36 
Crdwil! 
Crdwil RL 
Wikr-Nr C33 
Crdwil 
Crdwil 

B Erie 36-1 


gas Crdwil 
gas Wikr-Nr C-34 


KENTUCKY 
dsl 6 B Erie 22 


B Erie 28-1 
B Erie 60-L 


ds! Cooper 

gaso B Erie 20 

gas-gaso Crdwil H 
LOUISIANA 

ds! Wikr-Nr C-37 
MICHIGAN 


ds! Nat! 
ds! Nat! 


ds! Natl 
gas-gaso-LPG Crdwil RL 


gas B Erie 36-L 


gas B Erie 36-L 
gas-gaso-LPG Crdwil RL 
gas-gaso-LPG Crdwil KL 


gas-gaso-LPG Crdwit KL 
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ci 
AAILWHITE 


mud salies company 


Houston, Texas 








RIVER FUEL RPORATION 





Rig 
Contractor's Name No 
Montcalm County 
McClure Oil Co l 
2 
4 
Oceana County 
Union Rotary Corp 3 
Osceola County 
Gordon Drig Co 5 
Saginaw County 
Muskegon Development Co 
Tuscola County 


Muskegon Development Co 


Union Rotary Corp 4 
Wayne County 
Bernhardt Drig Co 1 
Fallon County 
Signai Oilfield Service 10 
Glacier County 
M-H.0 Drilling Co 4 
Pondera County 
) W Lawrence 1 
Treasure State Drig Co 1 
1 
Teton County 
} W Lawrence 2 
Toole County 
Oven Oil Corp 1 
2 
Banner County 
Eatmon Drig Co 3 
Hitchcock County 
Signal Oilfield Service 5 
Kimball County 
Eatmon Drig Co l 
2 
Richardson County 
Nemaha Oi! Co 1(wo) 
Eddy Ceunty 
Aldridge & Stroud Inc l 
8 
Donnell Drig Co l 
Kersey & Company l 
3 
4 
Needham Drig Co 1 
2 
Jack Plemons Drig Co 1 
2 
S P Yates Drig Co 3 
4 
5 
6 
Lea County 
Western Drig Co Inc 10 
McKinley County 
Signal Oilfield Service 12 
San Juan County 
Signal Oilfield Service 13 
Hocking County 
R A Cooper Drig Co l 
Wyandot County 
H J Lininger 1 
2 
3 
Beaver County 
Chambless-Rosen Drig Co 4 
Beckham County 
Bolin Oi! Co & DH Bolin 8 
Caddo County 
G H Ray Well Service Co 1 
5 
6 
8 


R-38 


HP of 
Type Driving 
Power Engine 
gas 145 
gas 145 
gas 145 
gas-gaso-LPG 150 
gas-LPG 150 
LPG 165 
ds! 150 
gas-gaso-LPG 150 
btne 175 
MONTANA 
ds! 225 
gas-btne 165 
ds! 220 
gas-gaso 125 
ds! 140 
gas 140 
gas-gaso 175 
dsi 150 
gas-LPG 150 
NEBRASKA 
prop 
dsi 200 
prop 
prop 
gas 150 
NEW MEXICO 
LPG 140 
LPG 145 
gas-btne 
gas-gas 185 
gas-gaso 120 
gas-gaso 120 
gas-gaso 120 
ds! 160 
LPG 180 
LPG 150 
LPG 144 
LPG 150 
LPG 130 
LPG 180 
LPG 180 
btne 185 
dsl 
ds! 
OHIO 
gas 
gas-gaso 78 
ds! 175 
gas-gaso 65 
OKLAHOMA 
gas-btne 145 
gas 145 
gaso-gas 
gas-gaso 
gaso-gas 
gaS0-gas 
gaso-gas 


Top to Workover 


Bottom 


Drig 
Cap 


5000 
5000 
4500 
7500 
4000 


6000 


7500 


4000 


4000 
4500 


3000 
4000 


4000 


3500 
1800 


4500 


12,000 
12,000 
12,000 

4500 
12,000 


and 
Cleanout Rig Make 
Depth Cap. and Model 
5000 B Erie 36-1 
5000 8B Erie 36-1 
4500 =B Erie 36-1 
10,000 Crdwil RL 
5000 «= Crdwil R 
6000 Wikr-Nr S-33 
5000 = Nat! 
10,000 Crdwil RL 
B Erie 36 
12,000 Frnks Cipr 
5000 8B Erie 36-1 
8000 «iB Erie 48-1 
Nat! 
4500 =B Erie 36-L 
4500 =B Erie 36-1 
B Erie 
5000 =—«#B Erie 36-1 
5000 B Erie 36-1 
6000 Wikr-Nr 
8000 Crdwil RL 
8000 6Crdwil RL 
8000 Crdwil RL 
4500 Wichtex C-60 
5000 «BB Erie 36-1 
4500 Wichita 61 
5000 Wichita 61 
5000 Nati 3 
3500 Wich Spddr 55 
4500 Wich Spddr 61 
4500 Nati3 
Wich Spddr 66 
Wich Spddr 66 
Nati 
4500 8B Erie 36-L 
Wichita 55 
Ft Wrth Spr J 
Ft Wrth Jumbo J 
Ft With Jumbo J 
B Erie 48-L 
8000 Crdwil RL 
8000 Crdwil RL 
4000 Nat! 12 
Beth Cyclone 
L C Moore 
Beth Cyclone 
10.000 Crdwil RL 
Wikr-Nr S-45 
Wisn Master 
Crdwil RL 
Crdwil S-60 
Wilson 
Crdwil 


Contractor's Name 


Creek County 
Acacia Drig Co 


Duke Anderson Drig C 
Bennett Drig Co 
4-j Orig and Well Serv C« 


C H Hartman 
M L (Mike) Marrs Drig C 


Garfield County 
Hayward Drig Co 
Grant County 
Sooner Drig Co 
Kay County 
Mora Drig C 
Dave Morgan Drig C 
Kiowa County 
Dublin- Kiel 
Ellis Drig Cory 
Lincoin County 
Foster Drig Cc 


Logan County 
Chambless-Rosen Drig C 
Muskogee County 
Ralph G Ladd 
Noble County 
Chambless-Rosen Drig C 
Nowata County 
Bennett Drig Co 


Okfuskee County 
Bodard Drig Co 
Floyd R Hyer 


Skinner & McDougal Drig C 


Okmulgee County 
Acacia Drig Ce 
Bennett Drig C 
D & J Drig Ce 
Gold-Mar Drig ¢ 

Osage County 
W C Holt Drig C 


Signal Oilfield Serv 
Payne County 
Duke Anderson Drig C« 


Mora Drig Co 

Skinner & McDougal Drig Co 
Pontotoc County 

J G Cantrell Drig Co 

Joe Lawrence Drig Co 
Pottawatomie County 

Duke Anderson Drig C 

Mora Drig Ce 

Sooner Drig Co 


Rogers County 
Bennett Drig Co 
Seminole County 
Troup & Suttles In 
Stephens County 
Thompson Drig Co 
Tulsa County 
Bar-Lee Drig C 
J M Corbett 
J MC Drig Interests 
Mora Drig Co 
Washington County 
Bennett Drig C 


Allegheny County 

Cecil Chisler & Son 
Berks County 

C S Garber & Sons In 


Rig 


z 
roy 


3 


w 


34 


HP of 

Type Driving 
Power Engine 
btne 175 
btne 175 
btne-gas 145 
LPG 

gaso 

gaso 

LPG 145 
LPG 145 
LPG 145 
LPG 145 
ga 145 
LPG 145 
gas 300 
LPG-gas 145 
LPG 140 
btne 45 
prop 135 
prop 135 
gas-btne 145 
gas-gaso 65 
gas-btne 145 
LPG 

LPG 

gas 225 
gas-gaso-btne 60 
gaso-btne 145 
gaso-btne 145 
btne 175 
LPG 

btne 140 
LPG 125 
gas 1x 
gas 140 
gas 145 
btne-gas 140 
btne-gas 145 
btne-gas 145 
ds! 250 
gas-btne 145 
gaso 25 
gas 160 
gas-btne 145 
dsl 250 
LPG 145 
gas-LPG 145 
LPG 

gas-gas 145 
LPG 15 
LPG 12 
gas 

gas 

gas 200 
LPG 

LPG 
PENNSYLVANIA 
gas-ga 145 
gas- gas 

gas-gas dd 


Top to Workover 
Bottom and 
Drig Cleanout Rig Make 
Cap. Depth Cap. and Model 
45990 4500 8B Erie 36-L 
4500 4500 B Erie 36-1 
9000 Crdwil R 
3500 4000 Star 45 
4500 B Erie 36-1 
3500 3=Wikr-Nr 
3500 
3500 4500 B Erie 36-1 
3500 5000 =B Erie 36-L 
3500 5000 «2B Erie 36-L 
3500 5000 «8B Erie 36-1 
4900 Brwstr 
5000 500 Wikr-Nr 
1000 Wisn Giant 
6500 Crdwil RL 
2000 3000 Wikr-Nr S-32 
2400 3000 «=s«B Erte 28-1 
3500 Cooper 
4000 Wikr-Ner 
10 00 Crdwil RL 
175 2500 Star Spddr K 
10,000 Crdwil RL 
175 2250 ~=«#BB Erie 24-1 
006 2500 8B Erie 60-1 
700 7000 4 Wikr-Nr C-34 
2250 2750 Star Spddr K 
220 Star Spddr K 
4000 6500 Crdwil 
4000 5500 Wikr-Nr 
4500 4500 8B Erie 36-1 
275 3250 ~=«#B Erie 28-1 
5000 5000 45 Star Spddr 
2500 3500 Wich Spddr 25 
3000 4000 Wikr-Ne 
3500 4000 Wikr-Ne 
5000 Wikr-Nr C-34 
4500 8B Erie 36-L 
9000 Crdwil R 
9000 Crdwil R 
5000 Wisn Mogul 
4000 5500 Crdwil 
1800Allis Chmrs Spddr 
3500 3800 Crdwil H 
6000 Wikr-Nr 
5000 Wisn Mogul 
5000 7500 Wikr-Nr 
6500 Crdwil RL 
3500 4500 Wikr-Nr 34 
9000 Wikr-Nr 33 
150 2006 Extell 
300 350( Wikr-Ner 32 
5000 6500 Ft Wrth 
1500 Keystone 
3500 Natl T-12 
be 329) B Erie 28-1 
2750 B Erie 28-1 
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Contractor's Name 


Bucks County 
C S Garber & Sons in 


Cleartield County 
Fairman Drig Ce 


Indiana County 

Fairman Drig Ce 
Lebanon County 

C S Garber & Sons In 


Cochran County 
Art West Drig Cc 
Comanche County 
Kent & Preston 
Cooke County 


Russell & Russell Drig & Prox 


Crane County 

Aldridge & Stroud In 

Carey & Parker In 
Crockett County 

Buck Jones Drig C 
Ector County 

Carey & Parker In 


McQueen & Stout Drig Co 


Art West Drig Co 


Garza County 
Ellis Drig Corg 
Western Drig Co In 
Gray County 
C P Drig Co 


Holt Bros Drig C 
1 J Huval Well Serv Co 


Murphy & McKernan 


Howard County 
Carey & Parker Ir 
C D Turner Drig Cx 
Hutchinson County 
C F Hills Drig Ce 


J R McGill 


Robinson Brothers Drig C 
Irion County 

James Smith Drig Contr 
Jim Wells County 

H R Smith 
Live Oak County 

HR Smith 
Lubbock County 

Western Drig Co | 


Maverick County 
Errol Elkins Drig C 
W H McGarr Ind 


Oney Drig C 

Louis Pitcock Drig ¢ 
McCulloch County 

Kent & Preston 
Mitchell County 

Ellis Drig Cory 

Willard Gladson & Odstr 

Bros Drig C 

Palo Pinto County 

E&HDrigC 
Panola County 

Dudley C Beene |! 
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Type 
Power 


gas-gaso 
gas-gasc 


gas-gas 
gas-gasc 


TEXAS 


gas 


LPG 
gas-gaso-btne 


btne 


gas-gaso-btne 
gas-gaso-btne 
LPG 
LPG 
LPG 


gas 


gas-btne 
gas btne 
gas-btne 
LPG 
LPG 
LPG 


gas-gas 
gas-gasc 
gas gas 
gas-gas 


gas-gas 


gas-gaso-btne 


HP of 
Driving 
Engine 


225 
225 
225 
170 


145 


120 


185 
145 
185 
185 
185 


145 


145 


145 
145 


145 
185 
185 


15¢ 


100 


165 
225 


Top to 
Bottom 
Drig 
Cap 


1500 
1500 


7500 


1500 
1500 


4000 


2500 


6000 


4009 


5000 
5000 
5000 


2400 


3500 
3500 
4000 
4000 
4000 
5000 
4500 
4500 


5006 


6000 


4500 


3500 


14,000 


4500 
Si 
5500 


6000 


6000 


4000 


Workov 
and 
Cleano 


Depth Cap 


8000 
8000 
8000 
6000 


8000 


ROO 


4000 


6000 
10,00 


400 


10,000 
900 
5000 


5000 
8000 
9000 


3006 


400( 
4000 


10,000 
10.000 
10,000 
5500 
5500 


4000 
8000 


900K 


er 


ut Rig Make 
and Model 


B Erie Spddr 48-L 
B Erie Spddr 48-L 
B Erie Spddr 48-1 
B Erie Spddr 36-1 


B Erie Spddr 48-1 


Crdwil Ri 


Ft Wrth Jumb 


Ft Wrth Spr H 


Ft With J 
Crdwil RL 


Wikr-Nr 33 


Crdwil RL 
Crdwil RL 
Crdwil RL 
Nati 3 

Crdwil RL 
Crdwit RL 
Wisn Giant 


28-1 


36-1 


B Erie 
B Erie 


B Erie 36-1 

Wisn Mogul 

B Erie 36-1 
Wisn Mogul Spdr 
Wisn Mogul Spdr 
Wisn Mogu! Spdr 

B Erie 36-1 

B Erie 36-1 


Clark 71 
Wikr-Nr C-37 


Wikr-Nr S33 
Wikr-Nr C-34 
B Erie 

B Erie 

B Erie 48-1 


B Erie 36-L Spdr 
Ideco Rambler 

Brwstr N-75 

B Erie 36-1 

B Erie 48-1 

B Erie 48-1 

B Erie 3€ 

Wich 61 

Ft Wirth Spr D 

Wichita 

Wich 66 

Ft Wrth J-3 


B Erie 36-1 


B Ere 36-1 


Contractor's Name 


Pecos County 
Aldridge & Stroud | 


Reagan County 

Wilbanks & Rutter Drig C 
Runnets County 

Jones Well Serv C 
Shackelford County 

J Conley Miles Drig C 

Three Sisters Drig & Prod ( 
Sherman County 

C P Drig Co 
Stephens County 

E&H DrigC 
Taylor County 

Jones Well Serv Co 


West Central Drig ¢ 
Upton County 

Aldridge & Stroud In 

Brown & Thorp Drig C 


Buck Jones Drig C 


Art West Drig C 
Ward County 

Aldridge & Stroud In 

Hissom Drig C 

Art West Drig C 


Wichita County 
Joe Hale C 


Lin-Mour Drig C 

Ramey Well Service 
Wilbarger County 

Ramey Well Serv 
Williamson County 

H J Steward 
Winkler County 

Donnell Drig C 


Art West Drig C 
Young County 

Heathman Oil 

Oney Drig C 


Grand County 
Walker Bros Drig 
San Juan County 
Signal Oilfield Ser 
Uintah County 
Charles M Ja 
Fayette County 
Alien Drig ( 
Logan County 
Alien Drig ¢ 
Mingo County 
Allen Drig ¢ 


Wetzel County 
Cecil Chisler & 


Converse County 


Morrison Drig Co inc (Wyo) 
Fremont County 

Morrison Drig Co Inc (Wy 
Natrona County 

Morrison Drig ( (Wy 

Pra D 


HP of 
Type Driving 
Power Engine 
LP 
LPG 
btne 114 
LPG 145 
gas-bine l 
gas-bt 
gas-ga 
gas ¢ l 
: 
145 

LPG 135 
LPG 
LPG 138 
LPG 135 
LPG 18 
LPG 135 
LPG l 
LPG l 
LPG 135 
LPG 135 
bine l 
bt 
LPG 4 
gas 4s 
ga l 
ka 14 
* 145 
iP , 
LPG 

bt 

bt 
gas 

UTAH 


gas 2 


WEST VIRGINIA 


WYOMING 


> 


R-39 





Pre FRANZ LENZ, PPEREERT, FF Far 


CANADIAN DRILLING CONTRACTORS 
ROTARY AND CABLE TOOLS 


ALPHABETICAL LISTING 


Arrow Drig Co 201 Oil Exchange Bldg Calgary Alberta Canada 

Peter Bawden Drig Ltd 810-A First St W Calgary Alberta Canada 

Big Horn Drig Ltd 6530 100th St Edmonton Alberta Canada 

Brinkerhoff Drig Co Ltd 1001 Mobil Oi! Bidg Calgary Alberta Canado 

Brown Drig Ltd 10509 81st Ave Edmonton Alberta Canada 

Cactus Drig Corp Ltd Box 853 Calgary Alberta Canado 

Calgary Oil Field Serv Ltd 133 Sixth Ave SE Rm 201 Calgary Alberto 
Canada 

Can American Drig Ltd 133 Sixth Ave E Calgary Alberta Canada 

Can-Tex Drig Co Ltd 239 Sixth Ave W Calgary Alberta Canada 

Cascade Drig Co Ltd 330 Ninth Ave W Calgary Alberta Canada 

Central Leduc Drig Co Ltd 224 Ninth Ave W Calgary Alberta Can 

Commonwealth Drig Co Ltd 122 Eighth Ave W Calgary Alberta Can 

Coultis Drig Ltd 1724 Suffolk St Calgary Alberta Canada 

Dallas Drig Co Ltd 1208 First Nati Bk Bldg Dallas Tex 

Devon Drig Co Ltd 703 Fifth St W Calgary Alberta Canado 

Dominion Drig Co Ltd 401 Petroleum Bldg Edmonton Alberta Canada 

Double "A" Drig Co Ltd 709 Eighth Ave W Calgary Alberta Canada 

Duke Drig Co Ltd 239 Eighth Ave W Calgary Alberta Canada 

Eakle & Holder Drig Co 116 Mulberry St Evansville Ind 

Gardner Bros Drig Co Inc 1718 Davis Bldg Dallas Tex 


General Petroleums of Canada Ltd 224 Ninth Ave W Calgary 
Alberta Canada 


Hewgley Drig Co 704 Wilco Bidg Midland Tex 
Hi-Tower Drig Co Ltd 400 Lancaster Bldg Calgary Alberta Canada 
Hunter Drig Ltd 602 Seventh Ave W Calgary Alberta Canada 
Jennings Drig Co (Alberta) Ltd 133 Sixth Ave SE Rm 201 

Calgary Alberta Canada 
Kenyon's Drig Serv Co Ltd 10439 82nd Ave Edmonton Alberta Can 
Loh Joh Drig Co Ltd 208 Bamlett Bldg Calgary Alberta Can 
M-H-O Drig Co Box 297 Cut Bank Mont 
Moore Drig Co Ltd 502 Empire Bldg Calgary Alberta Canado 





Oil Producers Ltd 222 Tegler Bidg Edmonton Alberta Canada 

Parker Drig Co of Canada Ltd 409 Eighth Ave W Calgary Alberta 
Canada 

Patterson & Culver Box 92 Dunnville Ontario Canada 

Pennant Drig Ltd 108-A Eighth Ave W Calgary Alberta Canada 

Regent Drig Co Ltd Box 421 Edmonton Alberta Canada 

Rine Drig Co of Canada Ltd 534 8th Ave SW Calgary Alberto Can 

Ryland Drig Ltd 10318 82nd Ave Edmonton Alberta Canada 

S$ & T Drig Co Ltd 10852 82nd St Edmonton Alberta Canada 

Teton Drig Co Ltd Box 2068 Casper Wyo 

Trident Drig Co Ltd 830 Eighth St W Calgary Alberta Canada 


Trinity Canadian Drig Co 1001 F R Webster Bldg 237 Seventh Ave W 
Calgary Alberta Canada 
Union Rotary Drirs (Canada) Ltd 155 Wellington St Sarnia Ontario 


Canada 








Gustavson Drig Co Ltd 203 Empire Bldg Calgary Alberta Canada Wilrich Drig Ltd 10584 107th St Edmonton Alberta Canado 


Canadian Contract ROTARY Drilling Rigs 


Total HP Total HP Total HP Total HP 
All Main Drawworks Avail- Rated All Main Drawworks Avail Rated 
Rig Type Mud Make and ableto Depth with | Rig Type Mud Make and ableto Depth with 
Contractor's Name No Power Pumps Model Drwwks 4%" Pipe Contractor's Name No Power Pumps Model Drwwks 4%" Pipe 
ALBERTA PROVINCE Big Valley 
Brown Drig Ltd 1 dsl 275 = Crdwil S 5,000 Moore Drig Co Ltd 10 ds! 640 Emsco 350 640 6,500 
2 dsl 550 Nati 50 550 7,500 Breton 
Hewgley Drig Co 3 ds! Emsco J-750 975 10,000 Arrow Drig Cc 8 dsl 250 Emsco GB-350 480 7,000 
Lohmann-jJohnson Drig Co ltd 1 ds! 550 “Oilwell” 66 550 7,500 19 ds! 250 EmscoGB-350 480 7,000 
2 dsl 218 Unit U-15 500 8,500 Calgary 
Central Devon Drig Co Ltd 3 dsl 100 + Emsco GB-500 500 9,501 
Parker Orig Co of Canada ltd 1 ds! 615 “Oilwell” 76 7 11,000 | General Pet of Canada Ltd 10 ds! 1400 = Nat! 80 1000 12,000 
3 dsl 765 “Oilwell” 76 1005 12,000 Carseland 
5 dsl 420 Nati 50 420 7 Cascade Drig Co Ltd 7 dsl Nat! 50-A 50 
ll dsl 400 Nati 50 500 6,500 Chancellor 
12. dsi 600 “Oilwell” 66 670 9,000 Hi-Tower Drig Co Ltd 9 dsl 285 Crdwil D 300 5,000 
Northern Chard 
Can-Tex Drig Co Ltd 6 Emsco GA-500 8,000 Big Horn Drig Ltd 2 dsl 250 «Crdwit L 180 3,500 
8 Natl T-25 5,500 3 dsi 300 §=Crdwii L-350 300 4,500 
9 Crdwii OT 7,000 | Coultis Drig Ltd 1 ds! 238 IdecoH-25-D 235 4.000 
12 Emsco GB-800 12,000 Precision Drig Co Ltd A .dsi 276 IdecoH-20-D 184 3,500 
Southern 8 ds! 276 deco 30 276 4,000 
Can-Tex Drig Co Ltd 2 Crdwi! RL 5,000 9 dsl 276 ~=Ideco H-25 276 4 000 
Airdrie Wilrich Drig Ltd 4 dsl 220 ‘Failing 2500 20 3,000 /3%" 
Pennant Drig Ltd 1 dsi 75 Unit U-15 775 8,500 Cochrane 
Bede Creek Duke Drig Co Ltd 6 ds! 850 Unit U-20 1386 13,500 
Dominion Drig Co Ltd 1 dsl 360 Natl T-32 280 5,000 Drayton Valley 
Bentley Cactus Drig Corp Ltd 3 ds! 420 Nat! T-32 280 6,000 
Regent Drig Co Ltd 28 ds! 500 Nati 50-A 520 7,000 Cascade Drig Co Ltd 1 dsl Nati 50 6,500 
Beriand River Gustavson Drig Co Ltd 1 dsl 500 Nati 50 500 7,500 
Brinkerhoff Drig Co Ltd 22 dsl 900 Nat! 110 1450 15,000 3 dsl 275 deco H-40 300 6,500 
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R-40 





Total HP Total HP Total HP Total HP 





All Main Drawworks Avail Rated All Main Drawworks Avail Rated 
Rig Type Mud Make and ableto Depth with Rig Type Mud Make and ableto Depth wit! 
Contractor's Name No. Power Pumps Model Drwwks 4%" Pipe Contractor's Name No Power Pumps Model Drwwks 4%" Pipe 
Moore Drig Co Ltd 8 dsi 640 Beth S-55 640 7,500 Wanton 
9 dsl 640 Ideco 525 640 7,500 Trident Drig Co Ltd 4 dsl Nat! 100 1206 13,00 
S & T Drig Co Ltd 1 dsl 520 Nat! 50-A 520 8,000 Nordegg 
2 dsl 440 = Nat! T-32 270 6,000 General Pet of Canada Ltd } dsl 1400 = Nat! 80-B 130 13,00 
Edith Lake Parker Lake 
Regent Drig Co Ltd 3 dsl 120 Brwstr N-55 520 8,000 Double-A Drig Co Ltd ? dsl ROK ideco H-525 66 
Edmonton Peace River 
Calgary Oil Field Serv Ltd js! 129  Wisn Spr 38 180 10,000/2%”" Cascade Drig Co Ltd 4 dsi Natl SOA 
Gardner Bros Drig Co In ds 850 Nati 75 1000 12,000 Hi- Tower Drig Co Ltd 3 ds 525 Oilwell” 66 55 R OOK 
Parker Drig Co of Canada ltd 4 dsl 400 Nati 50 500 6,500 Parker Drig Co of Canada ltd 6 dsi 420 Oilwell” 52-T 42% 6, 50 
Edson 8 dsl 400 Nat! 50 500 6,504 
Arrow Drig Co 1 ds! 1250 Emsco J-1250 1400 14,000 10 dsl 400 Nati 50-A 50 0 
Brinkerhoff Drig Co Ltd 21 dsl 850 Emsco GB-800 1269 13,500 Regent Drig Co Ltd 26 ds! 266 ideco H-40 c 6, 006 
Parker Drig Co of Canada ltd 9 ds! 765 Nati 125 1005 14,000 Pembina 
Pennant Drig Ltd 6 dsi 1350 Unit U-40 1200 11.500 Peter Bawden Drig Ltd 5 dsl 44( Nat! T-32 5 506 
Trident Drig Co Ltd 8 dsl Oilwell” 96 1920 15,000 Brinkerhoff Drig Co Ltd 16 dsi 370 +=6Emsco GA-350 45 501 
Erskine Cascade Drig Co Ltd 3 dsl Nat! 50 6 50: 
Moore Drig Co Ltd 5 dsl 600 Unit U-15 600 ? 500 8 dsl Nati 50 6,50 
Fort McMurray 9 dsl Natl T-32 5 50 
Kenyon’s Drig & Serv Ltd ll ds! Crdwil 151 5,000 3%” 10 ds! Nati 50 f 
Precision Drig Co Ltd C dsl 276 ~=Nat! T-20 276 5,000 Commonwealth Orig Co Ltd 10 ds 50 Ideco H.35D 30 65 
Fort Vermilion General Pet of Canada Ltd 14 dsl 350 Crdwil OA 
Trident Drig Co Ltd 10 dsl Emsco GB-350 510 6,500 Hi- Tower Drig Co Ltd 4 dsl 350 Nati 50 4s 
Grande Prairie 8 dsi 57 Unit U-15 60 
Duke Drig Co Ltd 8 dsl 500 Unit U-40 670 10,000 Ryland Drig Ltd 1 ds! 600 Emsco 450 64 
General Pet of Canada Lt 5 dsl 800 Nati 80-B 1000 12,000 2 dsl € Nat! 50 69 
Gustavson Drig Co Ltd 4 dsl 850 Natl 55 850 10,000 Trident Drig Co Ltd 1 ds! Oilwell” 648 64 
Parker Drig Co of Canada ltd 2 ds! 615 Oilwell” 76 750 11,000 3 ods! Oilwell’ 648 64 ’ 
? dsl 600 Nati 55 670 9,000 Petitct River 
Regent Drig Co Ltd 9 dsl 750 =Brwstr N-75 780 10,000 Regent Drig Co Ltd 2 dsl 520 Brwstr N-55 
Trident Drig Co Ltd 12 dsl Unit U-15 640 7,500 Pincher Creek 
Hay River Brinkerhoff Drig Co Ltd 19 dsi as Emsco A-80K 1269 14 00% 
Commonwealth Drig Co Ltd 3 ds! 690 Nati 50 600 6,500 Commonwealth Drig Co Ltd 26 dsl 1275 Nat! 80-8 14] l 
17 dsl 630 EmscoGB-350 720 6,000 Priddis 
High Level Commonwealth Drig Co Ltd 21 ds! 1250 ide ll vO l 
Dominion Drig Co Ltd 3 dsl 600 Nati T-32 320 5,000 Princess 
High River Rine Drig Co of Canada Ltd 1 dsl 301 Brwstr N-45 35 6.50 
Trident Drig Co Ltd 9 dsl Oilwell” 76 960 10,000 Red Deer 
Hines Creek Peter Bawden Drig Ltd 6 dsl 22 = Unit U-36A 2 8 50 
Arrow Drig Co 4 dsl 500 EmscoGB-350 500 7,000 Calgary Oil Field Serv Ltd 1 dsl 120 Wisn Spr 38 180 10,006 ’ 
Innistail Can-Tex Drig Co Ltd 5 Oilwell” 6€ 8 00K 
Brinkerhoff Drig Co Ltd 1 dsl 625 Emsco GB-500 846 10,000 Commonwealth Drig Co Ltd 8 dsl 690 Brwstr N-7 601 8 OOK 
Can-Tex Drig Co Ltd 3 Emsco GB-800 12,000 General Pet of Canada Ltd 3 dsl 425 Nati 50-A 650 150) 
General Pet of Canada Ltd ll ds! 1400 Nati 80-B 1150 12,000 4 dsl 500 Nati 50-A 65 50( 
Hi- Tower Drig Co Ltd 1 dsl 525 Oilwell” 66 550 8,000 Moore Drig Co Ltd 1 dsl 1000 =Unit U-40 100( 10,00 
10 dsl 755 “Oilwell” 76 800 12,000 2 dsl 600 Emsco 450 640 OK 
Pennant Drig Ltd 3 dsl 600 Crdwil 0 540 8,500 Trident Drig Co Ltd 13° dsl Oilwell” 66 640 ? 00K 
4 dsl 1000 Crdwil 0 650 9,500 Red Earth 
S & T Drig Co Ltd 3 ds! 900 Nati 55 900 9,000 Commonwealth Drig Co Ltd ll dsl 26 ideco H-40D 300 5,50: 
James River 16 dsl 800 Emsco GB-350 720 ) OO 
Jennings Drig Co (Alberta) Ltd 1 ds! 225 Beth C-50 225 + 6,500/3%" Gustavson Drig Co Ltd 5 dsl 420 Nati T-32 275 6,501 
Joftre Hi-Tower Drig Co Ltd 5 dsl 350 Nati 50 45( 5,000 
Brinkerhoff Drig Co Ltd 15 dsl 370 = Nat! 50-A 450 8,500 Rocky Mountain House 
Kaybob Can-Tex Drig Co Ltd 10 Emsco J-1100 15,00 
Brinkerhoff Drig Co Ltd 18 dsl 625 EmscoGC-500 846 10,000 General Pet of Canada Ltd 17 dsl 1400 = Nati 55 1050 10, 00( 
Keg River 19 dsl 435 Nati T-32 17§ 5, 50 
Commonwealth Drig Co Ltd 27? dsl 870 = Natl 50-A 660 9.000 Sedgewick 
28 dsl 920 Nati 55 1000 10,000 Big Horn Drig Ltd 1 dsl 304 Crdwil S 350 30 5,00 
Duke Drig Co Ltd 2 dsl 650 Nati 50 650 8,000 Simonette Valley 
Keystone Cascade Drig Co Ltd 12 ds! Nat! 80-B 14,00 
Peter Bawden Drig Ltd 1 dsl 415 Natl T-32 275 5.500 Commonwealth Drig Co Ltd 19 ds! ‘ Nat! 50-A } § 
Regent Drig Co Ltd 1 dsi 260 Brwstr N-4 260 6,000 Smoky Lake 
Rine Drig Co of Canada Ltd 2 dsl 590 Brwstr N-55 720 8,500 Moore Drig Co Ltd 6 dsl 40 Emsco 306 ‘ 6.00 
Ryland Drig Ltd 4 dsl 450 Emsco 350 475 7,000 Stettier 
Kinuso Regent Drig Co Ltd 30 ds! 2 Ideco H-4 6 6,00 
Can-American Drig Ltd 3 dsl 750 = Nati 80-B 1645 10,000 
. Sundre 
Lac La Biche Cascade Drig Co Ltd 14 dsl Unit U-2 4.00 
Dominion Drig Co Ltd 4 dsl 600 EmscoGB-250 300 5.000 2 . 
Commonwealth Drig Co Ltd 23 dsl 905 EmscoGC-500 8X as 
Lacombe Duke Drig Co Ltd ) ds 85 Unit U-2 1 38€ 
General Pet of Canada Ltd 6 ds 400 Nati 50-A 500 ? 000 General Pet of Canada Ltd 15 ds! 1404 Nat! 55 108 
Leduc Pennant Drig itd 2 dsl 1155 Brwstr N : l 
Wilrich Drig Ltd 6 dsl 300 «=: Unit: U-34 300 6,000 Regent Drig Co Ltd 6 ds 5 Brwstr N-75 g 
Lloydminster ds! | Nat! 125 150 
Oil Producers Ltd 3 ods! 100 Crdwil K 142 3,000 Trident Drig Co Ltd ds! Oilwe t y 
Longview Swan Hills 
Duke Drig Co Ltd 2 ds 700 = Unit U-20 1386 13,500 Commonwealth Drig Co Ltd Id 1020 ide 4 
Loon Lake Hi-Tower Drig Co Ltd 6 dsl 55 Orlwe t - ) 
Commonwealth Drig Co Ltd ds! 150 Nat! 50 530 6,500 Valleyview 
Manning Cascade Drig Co Ltd ] 4 Nati 7§ 12,00 
Trident Drig Co Ltd 14 dsl Oilwell” 76 960 10,000 General Pet of Canada Ltd 16 ds 108 Nat! 55 11s 
Milk River Virginia Hills 
Hi-Tower Drig Co Ltd ds 525 Oilwell” 66 550 8.000 Regent Drig Co Ltd 8 dsl Brwstr N-7§ 8 
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Type 
Contractor's Name Power 


Warner 

Arrow Drig Co ds! 
Waterton 

Commonwealth Drig Co Ltd 
Westward He 

Can-Tex Drig Co Ltd 


dsl 


Whitecourt 
Arrow Drig Co ds! 
Peter Bawden Drig Ltd dsi 
Duke Drig Co Ltd dsi 
General Pet of Canada Ltd 
Moore Drig Co Ltd ds! 
Regent Drig Co Ltd dsl 
Willesden Green 
Jennings Drig Co (Alberta) Ltd 2 ds! 


Total HP 
All Main Drawworks 

Mud 
Pumps 


250 


1350 


975 
750 
500 
1400 
960 
750 


225 


Total HP 
Avail Rated 
Make and ableto Depth with 
Model Drwwks 4%” Pipe 


Emsco GB-350 350 7,000 


Nati 110 1500 14,000 
Crdwil OC 


“Oilwell” 648 


8,000 


Emsco GB-800 
Nati 55 

Unit U-15 
Nati 80-B 
Beth S-55 
Brwstr N-75 


Beth G-50 


BRITISH COLUMBIA PROVINCE 


ds! 
dsi 


Dallas Drig Co Ltd l 


Blueberry 

Brinkerhoff Drig Co Ltd 
Boundary Lake 

Commonwealth Drig Co Ltd 
Ovwson Creek 

Cascade Drig Co Ltd 


Trinity Canadian Drig Co 
Ft. Nelson 
Arrow Drig Co 
Brinkerhoff Drig Co Ltd 
Trident Drig Co Ltd 
Ft. St. John 
Cascade Drig Co Ltd 
Commonwealth Drig Co Ltd 
Devon Drig Co Ltd 


Regent Drig Co Ltd 


Trinity Canadian Drig Co 


Halfway River 

Dominion Drig Co Ltd 
Milligan Creek 

Wilrich Drig Ltd 
Mulligan Lake 


Commonwealth Drig Co Ltd 22 dsl 


MANITOBA PROVINCE 


St. Lazare 

Can American Drig Ltd 
Routledge 

Commonwealth Drig Co Ltd 
Virden 

Coultis Drig Ltd 


6 dsl 


18 dsl 


2 dsi 
3 dsl 


ONTARIO PROVINCE 


Kent 
Union Rotary Drirs (Can) Ltd 1 
Prince George 
Eakle & Holder Drig Co 


gas-LPG 


4 dsl 


625 
578 
500 
500 


370 


800 


1250 


600 
370 


1270 


700 
300 
120 
120 
995 
120 
990 
875 


580 


300 


750 


200 


300 


Emsco GB-500 
Emsco GB-500 
Emsco GB-350 
Emsco GB-350 


Nat! 50-A 


Brwstr N-7 


Nat! 50-A 
Crdwil D 
Emsco A-800 1150 
Emsco GC-500 
Emsco GB-500 
Emsco 500 


700 
600 
640 


Wisn Roadair 
ideco 7-11 
Emsco GA-500 
Emsco GA-350 
Brwstr N-7 
Brwstr N-7 
Emsco GC-500 
Emsco 350 
Nati 80-B 
Emsco GC-500 


Nat! 50-A 


Nati T-12 


Nat! 50 


Nati T-12 260 3,000 


Ideco H-25D 300 4,500 
4,000 


3,500/3%” 


Wisn Mogul 245 
Wenr Mrhse TD-2 2 


Nat! 40 


Nati T-20 


SASKATCHEWAN PROVINCE 


(Southeastern) 
Double-A Drig Co Ltd 
General Pet of Canada Ltd 


dsl 


ds! 
ds! 
ds! 
ds! 
ds! 
ds! 
(Southern) 
Can-Tex Drig Co Ltd 
Allan 
Can American Drig Ltd 
Arlington 
Peter Bawden Drig Ltd 
Carlyle 
Hunter Drig Ltd 


R-42 


300 
250 
250 
250 
375 
250 


250 


Ideco H-40 
Nati 50 

Unit U-34 

Nat! T-25 

Nati T-25 

Nati T-20 
Emsco GB-250T 
Nati T-20 


Crdwil RL 


Nat! T-20 


Crdwil S 


Crdwil 


Contractor's Name 


Carndutt 
Gustavson Drig Co Ltd 
Moore Drig Co Ltd 
Precision Drig Co Ltd 
Regent Drig Co Ltd 
| Coleville 
Precision Drig Co Ltd 
Estevan 
Brinkerhoff Drig Co Ltd 
Lohmann-Johnson Drig Co Inc 
Regent Drig Co Ltd 


Teton Drig Co Ltd 
Fosterton 

Precision Drig Co Ltd 
Frobisher 

Can American Orig Ltd 

Commonwealth Drig Co Ltd 

Regent Drig Co Ltd 
Instow 

Precision Drig Co Ltd 
Manor 

Commonwealth Drig Co Ltd 
Maryfieid 

Cardinal Drig Co (Bismarck) 
Midale 

Can American Drig Ltd 

Cascade Drig Co Ltd 


Moosomin 
Peter Bawden Drig Ltd 
Oxbow 
Commonweaith Drig Co Ltd 
Double-A Drig Co Ltd 
Kenyon's Drig & Serv Ltd 
Ryland Drig Ltd 
Rocanville 
Precision Drig Co Ltd 
Roncott 
Regent Drig Co Ltd 
Steelman 
Commonwealth Drig Co Ltd 


Hunter Drig Ltd 

Moore Drig Co Ltd 
Weyburn 

Can American Drig Ltd 

Central Leduc Drig Co Ltd 


Commonwealth Drig Co Ltd 
Hunter Drig Ltd 


Wynyard 
Can American Drig Ltd 


Total HP 

All Main Drawworks 
Mud Make and 
Pumps Model 


Total HP 
Avail 
able to 
Drwwks 


Rated 
Depth wit 
4%" Pipe 


500 6,500 
4,000 
5,000 


6,000 


Nati T-32 
Brwstr N-4 
ideco H-30-D 
Brwstr N-4 


550 
260 
276 ~=Ideco H-30 
200 
300 
260 
260 


Nati T-32 
Crdwil S 
Brwstr N-4 
Brwst: N-4 
Emsco GB-250 


Ideco 525 


Nati T-55 
Emsco GA-250T 
Brwstr N-4 


Brwstr N-4 


ideco M-750 


Nati T-20 


Nati T-32 
Nati T-20 
Unit U-34 


Crdwil RL 


ideco H-40D 
ideco H-30 
Frnks Comet 658 
Nat! T-32 


Ideco H-30-D 


Brwstr N-4 


Nat! T-32 
Emsco GA-350 
Ideco H-40D 
Unit U-34D 
Crdwil 

Emsco 300 


Nati T-32 
Nati 50 
Crdwil TR 66 
Nat! 50 

Nat! 50 
Crdwil 


Nati T-20 


Canadian Cable Tools 


Contractor's Name 


Lloydminster 
Oil Producers Ltd 


Monkman Pass 
M-H-O Drilling Co 


Haldimand 
Patterson & Culver 


Norfolk 
Patterson & Culver 


Rig 
No. Po 


1 gaso 69 
2 gaso 87 


Type 


Workover 
and 
Cleanout 
Depth Cap 


Top of 
Bottom 
Drig 
Cap 


HP of 
Driving 


Engine 


Rig Make 


wer and Modei 


ALBERTA 


Crdwil M 
Crdwit Q 


BRITISH COLUMBIA 


6 dsl 


140 B Erie 36-1 
ONTARIO 


B Erie 24-1 
B Erie 24-1 


B Erie 28-1 
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REED doubles production of Flash Welded Tool Joints! 


Feeep is installing a complete new additional system for 
flash welding tool joints to drill pipe, and for two very 
good reasons. First, your ever-increasing requests for 
Reed Flash Welded Tool Joints far exceed our present 
production capacity, and second, the enviable performance 


record of Reed Flash Welded Tool Joints . 


There has never been a failure in the weld 
of a Reed Flash Welded Tool Joint in field 


use throughout the world! 
Reed is the only manufacturer of flash welded tool joints 


that can make the foregoing statement. This unexcelled 


record of Reed Flash Welded Tool Joints is a direct result 


of Reed’s more than twenty-five years of leadersh p 
perience in the manufacture of all types of tool joint 
Reed has successfully produced approximately two mi 


pairs of tool joints 


Installation of this second giant resistance welder, custom 
engineered to Reed's specifications, will double Reed 
Capacity to produce flash welded tool joints and make 
delivery to your requirements. Every precaution will b 
taken to insure that this second machine will maintain 


Reed’s record of never having had a failure in a weld 


Whatever your requirements in standard or special tool 


joints, ask the leader—ask your Reed man! 


. REED ROLLER BIT COMPANY jcisrowi. texas 





SOME CONTRACT RIGS 


Total HP Total HP 
All Main Drawworks Avail Rated 
Rig Type Mud Make and ableto Depth with 
Contractor's Name No. Power Pumps Model Drwwks 4%” Pipe 


ALASKA 
Kenai Peninsula 
Coastal Drig Ce 3 dsl 1000 Emsco A-800 13,000 
BRITISH HONDURAS 
Kerr-McGee Oil Ind Inc 14 dsl 695 Nati 50 9,000 
50 dsl 1000 Nati 55 ? 10,000 
COLOMBIA 
Drig & Expl Co Inc ds! “Oilwell” 96 


CUBA 
Punta Alegre 
C G Glasscock Drig Co 3 dsl 1500 Emsco J-1250 
DOMINICAN REPUBLIC 
Comet Drig Co 2 dsl 1000 Nati 75 


HOLLAND 
Drilvo ds! Franks 
ds! Nat! 50 
ds! Nati 75 


Southeastern Asia Drig Co 26 Nat! 55 


Onilvo Nati 100 
Abrurzo 
Delta Overseas Drig Co 2 ideco H-30 
Romagna 
Delta Overseas Drig Co Ansaido 2000 7,000 
JORDAN 
Parker Drig Co gas Nati L-75 } 10,000 


LIBYA 
Camdrill International Inc dsl 255 Ideco H-30-D ) 4,500 
2 dsl 1000 =Nati 110 13,000 
Delta Drig Co dsl 1250 Emsco A-800 11,000 
MEXICO 
Del Mar Drig Co gas 690 Nati 75 50 10,500 


NIGERIA 
Drilvo ds! Nati 80-B 14,000 


IN FOREIGN SERVICE 


Total HP Total HP 
All Main Drawworks Avail Rated 
Type Mud Make and ableto Depth with 
Contractor's Name Power Pumps Model Drwwks 4%” Pipe 


PAKISTAN 
Southeastern Asia Drig Co 24 ds! 1200 “Oilwell” 96 1600 
dsl 1000 =Nati 55 825 


SICILY 


Armerina 


Delta Overseas Drig Co dsi Emsco 800 


Grande 


Delta Overseas Drig Co ds! Emsco GB-500 


TURKEY 
Drig & Expl Co Inc ds! Emsco GB-500 
ds! Nati 80-B 
Clyde Hall Drig Co Inc dsl 600 Beth M-58 


VENEZUELA 
Reading & Bates Co de 
Venezuela dsl 1680 Nati 110 


Berinas 


Perforaciones Delta CA 
(Caracas Venezuela) 2 Crdwil O 


(Eastern) 


Perforaciones Delta CA 
(Caracas Venezuela) ideco H-40-D 400 
Ideco H-40-D 400 
Failing 2066 
Emsco UBLS 1690 
ideco H-40-D 400 
ideco H-30-D 300 


Perforaciones Delta CA Emsco J-1250 1250 


Lake Maracaibo 


Perforaciones Delta CA ds! Emsco J-1250 1250 
dsi-elec Emsco ECB 1200 
dsl-elec Emsco ECB 1200 
dsi-elec 2 Emsco ECB 1200 


(Western) 


Perforaciones Delta CA 
(Caracas Venezuela) 2 Ideco H-40-D 400 
Emsco G-500 500 
Emsco GB-800 900 
Nati T-12 120 


U.S. OFFSHORE RIG LOCATOR 


Some abbreviations. To provide the greatest amount of in- 
formation in a compact listing, it is necessary to employ 
some abbreviations. Manufacturers’ names are indicated in 
the introduction of the RIG LOCATOR. Here is a list of 
abbreviations employed in the offshore section for operators 
and operator groups 


Operators 
Anderson-Prichard—Anderson-Prichard Oil Corporation. 
Ark Fuel —Arkansas Fuel Oil Corporation. 
CATC — Continental Oil Company, The Atlantic Re- 
fining Company, Tidewater Oil Company, and 
Cities Service Oil Company. 


Calico — The California Company. 

Gulf — Gulf Oil Corporation. 

Humble — Humble Oil and Refining Company. 

Kermac — Kerr-McGee Oil Industries, Inc. 

M-C-N — Magnolia Petroleum Company, Continental 
Oil Company and Newmont Oil Company. 

Magnolia —Magnolia Petroleum Company. 

Phillips — Phillips Petroleum Company. 

Richfield — Richfield Oil Corporation. 

Shell — Shell Oil Company. 

Std Cal — Standard Oil Company of California. 

Superior — The Superior Oil Company of California. 

Texaco — The Texas Company. 


CALIFORNIA 


Rig, Barge Offshore 
Owner's Name Name or Operator Locatior 
Address Number Drig For County 


Humble Oil & Ref Co SM-1 Humble ‘alif Area 
Marex Ine “PCS Exploit Texaco 


“Labusea 
‘Sandab \ EW Pauley 
Richfield Oil Corp “La Ciencia Richfield S Santa Barbara 
Rincon Richfield Point Gorda 


Std Oil Co of Calif “Western various 
Explorer’ 


R-44 


Water Drwwks Total hp Tota tated 
Dept! Type Rig Make & Available toall Main Depth'wit! 
? 


tid 


Power Model to Drwwks Mud Pumps 419" Pipe 


243 dsl engine Hopper 3 5 3 500 
dsl engine Howard- 175 5 1,500 
Turner 
dsl engine | Howard- 
Turner 
dsl engine Howard- 
Turner 
dsl engine | Hopper Hoist 
dsl engine | Emsco 160 
dsl engine Wenr Mrhse 
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Rig, Barge 
Owner’s Name, Name or 
Address Number 


MOBILE DRILLING BARGES 


Zapata Off-Shore Co 
Movible Offshore Co 





rig 2 


Rig 2 “Scorpion” 


Operator 
Drig For 


Shell 


PLATFORM-TENDER DRILLING UNITS 


“Howard S 
Cole Jr’ 


Coastal-Marine Drig & 
Constr ( ‘orp 


Zapata Off-Shore Co Rig 1 “Nola” 


SUBMERSIBLE BARGES 


> 


Layton Brown Drig Co Inc | Bge 2 


Bge 4 


MOBILE DRILLING BARGES 


Barnwell Offshore Inc Mister Cap 
Continental Marine Carter Mart” 
Expl Co 
Delta Marine Drig Co Rig 2 
Chris Zeppa” 
C G Glasscock Drig Co g 12 
Mr Gus IT” 

Humble Oil & Ref C tig 47 
Kerr-McGee Oil Ind In« ig 40 

tig 44 


Louisiana-Delta Offshor 

Corp 
Marine Drig In 
Noble Drig Co 


Ocean Drig & Expl C ui 
Mr Charlie 
M irgaret 
Penrod Drig Co Bge 51 “J M 
Woodruff” 
Bge 50 “WO 
Woodward” 
Reading & Bates Gi 
Offshore Drig Co Thornton’ 
towan Drig Co Inc ge 19 


Service Contr Ine 
Zapata ( f-Shore Co hig 3 
“ inegarroon”™ 


*Reported Idle February 1, 1958 


PLATFORM-TENDER DRILLING 


Booker Drig Co Rig > 
Deepwater Expl Co “Deepwater 
Nol’ 
Delta Drig Co tif 


Delta Marine Drig Co 


Hawkins-Wilkins Prod Co 


Awaiting 
new lo- 


cation) 
> 


Brown 


Ark Fuel 


Barnwell 
Texaco 
ODECO 
CATC 
Pure 
Kermac 


Pure 
Phillips 


Shell 


Mecom 
Caleo 


Shell 
Shell 
Shell 


Cc ilco 


under con- 
struction 
( ‘aleo 


Caleo 


Zapata 


Humble 
Anderson- 
Prichard 
Humble 
Humble 
Humble 
M-C-N 


Humble —_ 
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TEXAS 


Water 
Depth 


Location— 
Designation 


Galveston 
Mustang Is 
Bik 888 


Beaumont 


Galveston 


Aransas Bay 
ST 245 

Corpus Christi 
B iy —ST 9 


Ft 


LOUISIANA 


Main Pass 
Blk 25 
S Timbalier 


Blk 16 


W Cameron Bik 66 


W Delta Blk 70 


) 


Eugene Is Blk 
Ship Shoal Blk 28 


Vermilion Blk 38 


S Timbalier 
Blk 28 
Main Pass Blk 27 


W Cameror 

Blk 34 

Main Pass 

Blk 4 

South Pass Blk 27 
Vermilion Blk 110 
FE. Cameron Blk 82 
W Delta Blk 30 


Eugene Is 


Bay Marchand 
Blk 2 

Main Pass Blk 69 
Vermilion Blk 86 


W Delta Blk 30 
Ship Shoal 

Blk 174 
Grand Is Blk 16 
Pelican Is 
Pelican Is 

W Cameron 

Blk 110 

Eugene Is Blk 77 


dsl engine 
dsl-elec 


dsl-elec 


dsl engine 


dsl engine 


dsl engine 


dsl-elec 


ds! engine 


ds! engine 


dsl-elec 


dsl engine 
dsl engine 
| 


dsi engine 


dsl-elec 


ds! engine 


Drwwks 
Make & 
Model 


“Oilwell” 96 
Natl 1625 


Ideco E-2500 


Natl 1 30 


Brwstr N-7 


“Oilwell” 96 


1220-} 


“Oilwell 


Natl 130-1} 


Beth MC-950 
Emsco J-1100 
Beth MC-950 
Emsco 
TB-1250 
Ideco PR-1050 


Total hp 
Available 


tated Drig 
Depth with 


to Drwwks |Mud Pumps} 414” Pipe 


16,000 
20,0004 


20,0004 


10.000 


17,000 





LOUISIANA — (Continued) 


PLATFORM-TENDER DRILLING UNITS — (Continued) 
Rig, Barge Water Drwwks Total hp | Total hp | Rated Drig 
Owner's Name Name or Operator Location Depth Type Rig Make & | Available | to all Main | Depth with 
Address Number Drig For Designation Ft Power Model to Drwwks |Mud Pumps 414” Pipe 
Humble Oil & Ref Co Rig 36 Humble W Delta Blk 30 45-60 dsl engine | Emsco J-1250 1000 1000 15,000 
Rig 46 Humble Grand Is Blk 18 45-60 dsl engine | Emsco J-1400 1000 1000 16,000 
Rig 49 Humble Grand Is Blk 16 45-60 dsl engine | Emsco J-1400 1000 1000 16,000 
Rig 53 Humble Grand Is Blk 16 45 dsl engine | Ideco M-2500 1000 1000 16,000 
tig 54 Humble S Timbalier 45-60 dsl engine | Ideco M-2500 | 1000 1000 16,000 
Blk 54 
Kerr-McGee Oil Ind Inc Bge 16 . dsl engine | Natl 100 900 900 12,500 
“Kermac |” 
Bge 39 dsl engine | Natl 125 1800 1200 16,000 
oe Sw 
Rig 43 dsl engine | Emsco J-1000 1350 1730 14,000 
“Kermac II 
Rig 48 CATC Vermilion Blk 119 5 dsl-elec Emsco 2625 2625 16,000 
“Kermac III” EDA-460 
Liano Drig Cx Rig 6 “Clayton | Gulf S Timbalier f dsl engine | “Oilwell” 96 1800 2475 20,000 
G Dorn” Blk 21 
Loffland Bros Co Rig | & Rig 148 | Caleo W Delta Blk 30 dsl engine | Natl 125 1500 1850 18,000 
$-25 
Rig 133 8-26 Calco Main Pass Blk 69 | 2 dsl engine | Unit U-30 1200 1800 15,500 
Magnolia-Continental Rig 34 Bge | M-C-N S Pelto Blk 12 dsl engine | Natl 125 1040 1040 15,000 
Newmont | 
Rig 39 Bge 2 — dsl engine | Natl 125 1240 1300 15,000 
Rig 44 Bge 5 dsl engine | Emsco 1040 1040 15,000 
JB-1250 
M-C-N Eugene Is Blk 126 dsl engine | Natl 125 1040 1080 15,000 
M-C-N Ship Shoal Blk 113 dsl engine Natl 125 1040 1040 15,000 
M-C-N E Cameron Blk 64 dsl engine Emsco 1040 1040 16,000 
JB-1250 
Rig 57 Bge 7 M-C-N Ship Shoal Blk 72 dsl engine | Natl 130 1040 1040 16,000 
Magnolia Petroleum Co Rig 61 “Gulf Magnolia W Cameron dsl-elec Natl 1250 3500 16,000 
Coast Bge 2 Blk 17 
Movible Offshore Co Rig 1 Humble S Timbalier dsl engine | Natl 125 1200 1200 
Blk 54 
3 Drig Co Rig 13 ° dsl engine | Natl 125 1400 
“Ernie Miller 
Rig 17 CATC W Delta dal engine | Natl 130 
“TC Craig 
Noble Drig Co Calco W Delta Blk 30 4: dsl engine 
a) | 


Caleo Vermilion Blk 164 , dsl engine 


Caleo Bay Marchand 3 dsl engine 
S.23 Blk 2 
Penrod Drig Co Rig 10 “Eagle Gulf S Timbalier dsl engine | Natl 130 1500 
Blk 135 
Phillips Pet Co Rig 40 Phillips Bay Marchand l dsl engine | Natl 125 1350 
Blk 5 
Reading & Bates “] W Bates CATC FE Cameron ] dsl engine Natl 1 
Offshore Drig Co Blk 72 
“Geo M CATC Vermilion Blk 115 dsl engine | Natl 130 2000 
teading 
Rowan Dilg Co Inc tig Humble W Delta Blk 30 dsl engine | Emsco A-1500 240) 
Salt Dome Prod Co tig Pelican”) Gulf Timbalier Blk 20 dsl engine Beth 1013 1500 


30 2000 





INLAND BARGE PLATFORM 


Magnolia Pet Co Rig 52 “Gulf ;  —_ - dsl engine “| 4560 ; 1560 7 
Coast Bge | 





SELF-CONTAINED PLATFORMS 
Baker Well Service M-C-N Eugene Is Blk 126 dsl engine 

Big Chief Drig Co g 3 Phillips Eugene Is 60 dsl-elec 1600 2560 18,000 

EDA-460 
Brewster-Bartle Drig Co -/ CATC W Delta Blk 45 50 dsl engine  “Oilwell’’ 96 3300 3300 20,000 
Humble Oil & Ref Co Humble Grand Is Blk 16 45-60 dsl engine | Unit U-40 900 450 10,000 
Magnolia-Continental- 57 M-C-N Eugene Is Blk 126 4() dsl engine | Natl 55 920 920 7,500 
Newmont 

Nicklos Drig Co CATC W Delta Blk 45 50 dsl engine | Natl 130 1680 1680 17,000 
Phillips Petroleum Co tig 45 Phillips Eugene Is Blk 191 80 dsl-elec Emsco ECC 1250 1250 18,000 
Rowan Drig Co Inc Humble Grand Is Blk 16 45-60 dsl engine | Natl 125 2340 1920 18,000 
Salt Dome Prod Co Gulf Ship Shoal Blk 154 54 dsl engine | Beth Tornado 900 1350 12,000 
Southeastern Drig Corp M-C-N Eugene Is Blk 128 45 dsl engine | - 

The Superior Oil Co ig : Superior W Cameron 48 dsl engine | Natl 125 900 900 12,500 
of Calif Blk 71 








*Reported Idle February 1, 1958. 
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HERE IT 1S... 
a new 2-DorrClone 


—designed especially for 
hard formation drilling 


The new Size 2 Dorrco D-Sander is low in both first cost 
and operating cost. In addition, it is light in weight and 
easy to move. Designed especially for hard formation drill- 
ing with any rig, or slim hole drilling in a wide variety of 
formations, it brings the benefits of drilling fluids sub- 
stantially free of drilled solids within the reach of every 


operator. 


The benefits from using Dorrco D-Sanders are many. In 
many fields along the Gulf Coast, as well as othr areas, 
abrasive sand can seriously reduce the life of bits and pump 
parts unless a D-Sander is used. In addition, the high vis- 
cosity of mud laden with drilled solids reduces drilling rates 


as much as 25 per cent. 


In these areas, important savings in drilling costs result it 


that section of the hole where unweighted mud can be used. 


But recent experience has proved that savings can also be 
realized in many other areas where abrasive formations 


are not encountered. In these areas, “flour sand” Dorrco 





D-Sanders, set to remove alli drilled solids above 30 microns 
in size, result in greatly improved drilling speeds—some- 


times in excess of 15 per cent. 


In harder formations, drilling rates are slower and drilled 
solids are produced at a lower rate. In many of thes« 

the Size 2 D-Sander, which provides capacities 

gpm, is entirely adequate, yet it costs less to buy, 


and to operate than larger units 


The new Size 2 D-Sander compliments the capacity ranges 
of the larger sizes 4 and 6. With this new addition, Swaco 
offers units suitable for any rig and any drilling condition 


Write for full information. 


O SALT WATER CONTROL Inc. 


A Sid Richardson Development Company 
Phone: ED 2-4434 


1211 Ft. Worth National Bank 


Ft. Worth, Texas 





Safeguard Your 
Operation 


with equipment you can trust 


eo 


, 


NY 
6 

yo 
\ 
Oa 


Safety and success go hand in hand with Cameron 
high pressure controls. Our development of the 
first successful Blowout Preventer set a standard 
in the industry which has been maintained through 
36 years of continuous research and development. 
As drilling depths increase and destructive pressures 
become even more critical, you may rely on 
Cameron's full line of controls to safeguard every 
phase of your drilling and completion operations. 


Carn. INC. 


P. O. Box 1212 - Houston, Texas 


Export Office: 7912 Empire State Bldg, New 
York City. In England: Cameron tron Works 
ltd., 76 Grosvenor St., London W. 1 England 
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FROM THE LABORATORIES OF LANE-WELLS COMES 
A NEW MEASURE OF PERFORATING EFFECTIVENESS 


For more than a year Lane-Wells Flow Laboratory engineers have been testing perforators under pressure 
and temperature conditions duplicating those found underground accumulating data to help you 
evaluate perforating. Perforations made under various formation-to-hole pressure differentials in formation 
samples and the subsequent flow rates provide an index of perforating effectiveness. This WFI (well 
flow index), together with other accepted perforating performance values, gives you more information 
than has ever been available before. Ask your Lane-Wells man about this newest Lane-Wells research 
contribution in the interest of improved petroleum production 


Veg 


LANE-WELLS COMPANY ‘©; 


P Oo BOX 1664 HOUSTON ! TEXAS 
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2. 
FIRST HUNDRED YEARS 


In just a few months, the petroleum industry will note the 
beginning of its hundredth year from the date of the Drake 
discovery. From this modest start, the oil business has grown 
into an empire of energy...one of the vital sources of power 
for the needs of man. 

Reviewing the past and previewing the future...one of the 
most important factors contributing to oil's commanding posi- 
tion is research —the continuous investigation to do things 
better. Halliburton will continue to devote a substantial share 


of its resources for “the better way.” 
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